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Now Yours at an AMAZING BARGAIN 


in these Four Books! 
Nearly 1300 Pages! Over 600 Helpful Pictures and Diagrams! 


“LIMAXING its achievements in adult education, ty 
NATIONAL EDUCATIONAL ALLIANCE offers you—a' 
amazingly low cost—a new streamlined Course in Math- 
ematics especially designed to answer the thousands of 
urgent calls from industry for mathematically trained 
men in virtually every field! 

On work bench, in drafting room; in the laborator 
in tool die and pattern making; it i 
engineering of all kinds; there’s hardly a field where @ 
mathematically trained man hasn't a decided advantage. 
He gets the better job—bigger pay—wins promotion 
quickly—and enjoys greater security through all his 
earning years—even during periods of change. 

This New NE.A. Course in Mathematics makes it possible for 
the average person to acquire—in only a few monthe—a practi 
working knowledge of all 25 branches of mathematics and th 
practical applications. It comes to you complete in four volumes 

illustrated, fascinating lessons designed for home study. 
truction from 28 foremost instructors chosen from 
outstanding universities. Each instructor has been selected because 
of his special knowledge of a particular branch of 
because of his ability to simplify and streamline his 


Give You a Solid Foundation for Greater Earnings. 
Throughout Your Life—in Virtually Any Field! 


© previous mathematics 

knowledge is needed un- 
der this ingenious teaching 
plan. You start with Basic 
Arithmetic and proceed by easy 
stages to an understanding of 
the most advanced branches of 
mathematics. 

‘You learn how to use Algebra 
for short cuts in daily shop 
problems, in construction work, 
in tool and die making, in weld- 
ing, sheet metal work and pat- 
tern making, in office and 


laboratory. You'll learn how to 
apply Geometry in chemistry, 
mechanics, electricity and radio, 
in the drafting room. You'll 
Iearn how to employ Trigonom- 
etry in gearing, lathe centers, 
blueprints, die punches, etc.; iit 
range finding, aviation, naviga- 
tion. You'll learn how to utilize 
Calculus in the design and pro- 
duction of ships, dams,sbridges, 
motors. You'll learn Practical 
Application that you can use to 
win advancement and bigger pay. 
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ible Bargain price and easy terms shown 
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tonal’ Educational Alliance, 37 W. 47th 
Sty New York 19, N.Y. 
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28 Foremost University Experts Bring You Easy Mastery Of All 25 Branches 
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THE ABOVE IS ONLY A SMALL FRACTION OF THE SUBJECTS COVERED! 


National Educational Alliance Inc., 37 West 47th Str 
Without obligation to me, ship me prepaid for a week's 

complete “PRACTICAL MATHEMATICS LIBRARY” in 4 volumes 

After one week's FREE TRIAL examination, I 

will either return the books and owe you nothing; 

or keep them and send you only $2 then and. $z 

3 month until the bargain price of only $9.80, plus: po Nor waite IN BOXES 

2 Tew cents postage, 1s paid. ca 


New York 19, N. Y 
FREE examination th 
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SAVE COST OF 5 LB. SHIPMENT PLUS 30c CASH DISCOUNT. Send only $9.50 with 
this coupon as full payment. Same return privilege, full refund guaranteed, 
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Electrons Now Brighte 
Tube Detects Movement. 
Globe Measures Light 
Sun's Daily Signals Direct Radio Tralfic..140 


Science at Work 


Invalids Get a a Lift. 
Water Shuts Hose Vi 
Pile_Driver Runs Itself. 
Millionth Inch Gauged. 
Navy Films Lake Botte 
Tests SI homie 


Iron Horse Trims Its Own Hoofs.. 
How to Use an Roars 


Contour Maps of Men Aid T: 
Trains C 


10-Boy Toy rate Goes 12 m.p 


Navy Workshop Follows 
Model Jets Top 140 mp. 


AUGUST. 
Reynold Brown 
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What Can Our Bombers Do Now? 
Getting Bugs Out of Jets 
Ni 


1948 


Rescue Jumpers Learn Survival... 


Automobil 


New Garage Has Built-in Efficiency. 
Handy Box Aids Driver. 
Gunning the Hot Rod 


vey 


Gus Gets Broken in by a New Helper 


Adding Vacuum Brakes to a Trailer. 


Homemade Light Checks Timing. 


ran 5 
Inventions 
New Ideas From the Inventors, 82 


Electric Tee Helps. Lazy Golfers. 


Machine Types Simplified Mu: 
New 


New Products 
Crane Lifts Big Load. 


Locomotive Carved in Wood and Ivory.. 
Selecting a Car-Top Boat... 
@ Mis moh in vst nticaes Tonle Nome. 


Camp Stove Fits Pock 
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CLUE TOA 
BETTER JOB | 


THERE is a definite I.C.S. formula for 
getting ahead on-the-job. The illustration 
above suggests the clue. And you don’t 
have to be a detective to figure out the rest. 

First, there’s the job itself. If it’s the 
kind of work you like and if it offers chances 
for advancement, you're on your way. 

Second, comes your determination to 
make good. You don’t drift into a better 
job. You drive yourself into it. 

Third, there must be an opportunity to 
train yourself for advancement. Study in 


your spare time. On the job, apply what 
you learn. There has never been a more 
practical method of training—nor a more 
rewarding one. 

Millions of young men have found this 
important third step in I. C. S. How well 
they have been fitted for promotion is 
shown by their records. As many as 635 a 
month have reported advancement in 
salary and position. 

Here’s the kind of coupon they signed 
and mailed. Why not follow their lead? 
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Now No More Groping... 
IT GLOWS IN THE DARK 
BE SAFE...BUY THIS POWERFUL 


LUMINOUS 


2-CELL FIXT-FOCUS 
HI-POWER SPOTLIGHT 
WITH 1,000 FOOT LIGHT BEAM 


$1.89 


Compute 


find ft fn most etoree that 
ita and batteries. 


This ar SoWraRs Win- 
chester No. X-4412 Spot- 
light is made of solid brass 
with chrome trim. Its Juminous finished barrel is a 
beautiful ivory color. Has 3-way fool-proof switch. 
Shock absorber in reflector protects bulb. Space in 
removable end cap for spare lamp bulb. Ring hanger. 


With 
BATTERIES 


A VACATION SAFETY “MUST”... 
YOU'LL TREAS! 


A“GIFT NATURAL” 


Last almost TWICE as Long! 


Stil a, dime—but measured by A, S.A. 
light industrial flashlight test 
LAST ALMOST TWICE AS LO! 
pre-war No. 1511. Why? Because Win- 
chester research has found a way to step 
up their light-making chemicals. You get 
brighter light, longer life... ALMOST 
‘TWICE AS MUCH POWE! 
Insist on Winchester batteries for flashlights 
or any equipment using standard size flash- 
light battaren, Winchester Repenting Arms 
New Haven, Conn., Division of Olin 
Tndusttiee, Inc. 


WINCHESTER ou; 


FLASHLIGHTS AND BATTERIES 
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Tractor Has Rear Engine. 
To Warm or Cool You... 

Cord Has Soft Rubber Plug 
Implement Carrier Built Like Bridge. 
Rake Used with Light Tractor. 
Sprinkler Has Hidden Pipe: 


Photograp! 


Compact Enlarger Yields Fine Print 
Photo Ideas and Equipment... 


Mechanics & Shopwork 
Big Chisel Forged from Spring. 
New Gifts from Old China. 
Circles and Curves with Han 


Making Hollow Punches to Order. 
Homemade Stapler for Booklet: 


me Mech 
Map Measurer Rolls Off Mil 
Coffee Table Has Sliding Top.. 
Desk Dinosaur Minds the N 
Pin Vise Makes Small Drill. 
Picnic Bag Keeps Food Cold. 
Paint It with Rayon, 
Ball-Point Pen Makes Stylus. 
Worm Holes Produced by Bur 
Typing Table Has Own Wastebasket 
Thumb Indexing with Engraving Tool. 
Whatnot Shelf Lighted from Below 
Outboard Stand Built of Pine 
Porch Seat Keeps You in the S 
Cultivator Uses %-hp. Engine 
Two-Way Latch Opens Linen 
Drill Held in Collet by Win 
How to Shorten Tiny Screw 
Raise Your Own Eggs on a Shelf. 
Insulation Straps Homemade. 
Jug Hitch Lugs Jug... 

Laying Parquetry Floor; 
Rn & Electric! 
News in Electroni 
ve Makes Old Radio Look Up. 
External Speaker For Car Radi 
New Antennas Chase “Ghosts 


Tu 


Departments 
Letters 
The Voice of Science 
I'd Like to See Them Make. 
Keeping the Home Shipshape. 
Aids to Modern Living 

What's Your Ingenuity 
New Tools. 
New Shop Id 
Editorial Memo. 


Pasties prince = PERFECTION 


NEW “Multi-Heat” burner (A) balances 


heat output to actual needs. SAVES FUEL. 


NEW midget pilot (B) burns for hours 


on a cup of oil. SAVES FUEL. 


NEW heat extractor (C) between fire- 


chamber and flue, collects heat that would 
otherwise go up the chimney. 


NEW “Floor-Flo" circulating blower (D) 


(not just a fan) puts heat where it’s needed. 
SAVES FUEL. 


Oil Burning HOME HEATER 


New Beauty, too, 


AVTOMATIC CONTROLS, of course. 


Combined with multiple stages of heat, plus 
real pilot, they assure most comfort with least 
oil in cold or mild weather. SAVES FUEL. 


Designed and proved in Perfection's own 
Research Center, most complete in the 
industry. Backed by Perfection’s 60 years’ 
experience in making oil-burning equipment 
for the home. 


Write today for Perfection Heating Booklet. 


awk EREECTION cucpeaoe 


Made by PERFECTION STOVE CO., 7037-A PLATT AVE., CLEVELAND 4, OHIO 
Manufacturers of Ranges, Cook Stoves, Heaters, Water Heaters, Winter Air-Conditioning Furnaces 
ATLANTA © CLEVELAND ¢ CHICAGO © JERSEY CITY « KANSAS CITY * OAKLAND « ST. PAUL 
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‘As dial systems have been improved, so 
also have the means of keeping them at top 
efficiency. Even before trouble appears, 
test frames, developed in Bell Telephone 
Laboratories, are constantly at work send- 
ing trial calls along the telephone high- 
ways. Flashing lamps report anything that 
has gone wrong, and the fault is quickly 
located and cleared. 


If trouble prevents one of the highways 
from completing your call, another is 


BELL TELEPHONE LABORATORIES 


A Dial System Speaks for Itself 


New York Telephone 
Company men wall 
\, hea crossbar dial 


selected at once so that your call can go 
through without delay. Then on the test 
frames lights flash up telling which high- 
way was defective and on what section of 
that highway the trouble occurred. 


Whenever Bell Laboratories designs a 
new telephone system, plans are made 
for its maintenance, test equipment is de- 
signed, and key personnel trained, Thus 
foresight keeps your Bell telephone system 
in apple-pie order. 


EXPLORING AND INVENTING, DEVISING 


AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “What have they 
got” that you haven’t? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same 
confidence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 38 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money, But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success—more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LASALLE Extension University 
4 Correspondence Tnstitution 


Dept. 883-R + 417 S. Dearborn + Chicago 5, Ill. 


I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
‘your free 48-page booklet about that field and your 
‘success training in it. 


OStenotypy (Machine 
Shorthand) 


a---ABt.--- 


LA SALL EXTENSION UNIVERSITY 
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The Dark Continents 
of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusi= 
asm, and the will to do? Do your person- 
ality and power of accomplishment ebb 
and flow—like a stream controlled by 
some unseen valve? Deep within you are 
minute organisms. From their function 
spring your emotions. They govern your 
creative ideas and moods—yes, even your 
enjoyment of life. Once they were 
thought to be the mysterious seat of the 
soul—and to be left unexplored. Now 
cast aside superstition and learn to direct 
intelligently these powers of self. 


Accept this Free Book 
Let the Rosicrucians, an age-old fraternity 
of thinking men and women (not a reli- 
gion), point out how you may fashion 
life as you want it—by making the fullest 
use of these little-understood xatural fac- 
ulties which you possess. This is a chal- 
lenge to make the most of your heritage 
asa human. Write for the Free Book,““The 
Mastery of Life.” Address: Sctibe G.S.T. 


‘The ROSICRUCIANS 


San Jose (Amorc) California 
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A Lifetime 


Career 
No Age, nor Physical 
Limitations 


YOUR OPPORTUNITY 


LEARN WATCHMAKING 


and eam from the start, higher than average pay . . . easy 

hours... . ideal working conditions . ., be prepared to 

establish your own business. 

WATCH REPAIRING—JEWELRY—ENGRAVING 

Always in Demand 

Requests for our Graduates from Everywhere. Permanent 

Positions (no layoffs) $75.00—$100 per week for trained 

men. Write today for latest FREE Catalog, 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 
619 WYANDOTTE ST KANSAS CITY 6, MO 


[ ELECTRICIANS 


Get this Great Book Ee RE E 


For Merely Examining 
Coyne's NEW Pay Raising 


ELECTRI ciry 


AUDELS REFRIGERATION & 
weAIR So eer One tee uibe.. 


tom Cover ta 138 


UDELS 


Serer 


NG DIAGRAMS. 


sory. operatinn 
cloth 


AN AUDEL GUIDE IS A coop FRIEND! 
‘Step Up Your Own Skill with the Practical Facts and Figures of 
Your Trade, Save time ond money with right methods, short cuts, 
labor so . CHECK NOW! You con look over any 
‘Audel Guide in your home. Stort the Easy Payments if» 
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free examination the booka 
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1 $1 a month 


be 
AUDELS ANSWERS ON. 
BLUE PRINT READING 


For Mechanles & Vullders pe 
Mneluding ship & airplane, 416 pages, fly 


AUDELS NEW, MACHINIST 50h 


Bat a estmantal Handy Book 
tides ctionary 
\UTOMOBI 


Tae 
TICS & 
sie Sis FOR MECHANICS $2 
fro bestont 
LS_HANDY B 
Aine ta LES TRICRY. 
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‘$1.50 3 Volume 
1X, X, Xl Xt 


Al Pies EONS, DEVICES. 


What You Want ¢ Blectrie Eye. Ear 


tmetheds of elertrie and sectylene welding inelading airol 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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Paint Your Car: 


Trae NO SPR 
MARK 
REG. 


“WYPE 


AMAZING NEW BRUSHLESS 
AUTO ENAMEL 


YouJUST WIPE ON 
with a POWDER ws 


instead of Brushing or Spraying 


Get Beautiful Mirror 
That Looks 


At last! Practically 
paint his car with W 
Car-painting ex 


nyone can now 
PE! No previous 
perience necessar 

high-gloss job thi 


uch as 
Pai 


You Are SAFE 
when You Paint 
with WYPE 
HERE'S WHY 


gives 
tish such as s sprayed 
fraction of regular c 
Hes heed NEHRU 

0 MASKT 
Powder Put 
extra charge, You get a brilliant, glos 
finish ‘that is truly’ “tactory-tike.” No LH 
streaks, No lap-marks, Guaranteed for [ 
rWO Years not to crack, peel, chip oF 

le, if simple directions 

(eg about an hour to 

dust-free in an hour. W 
ine” most 


MOST POPULAR COLORS 
Black Brewster (dark) Green 
‘Maroon Jewel (light) Green 
Red Washington (dark) Blue 
Gray Monticello (ight) Blue 
Sun Beige (ith!) Tan a leading 
SEE YOUR DEALER o ORDER DIRECT 
SEND NO MONEY «Gel WY PE Today! phpieambieeacectiy 


Roblle paint, ask for proot 
If your dealer ean't supply you, just send us that It Nas passed cents ty a 
‘a posteard. We'll ship C.0.D. Just pay maile Bationally known testing 
man for Wype, plus postal charges. Or send 'aboratory, Remember the 


Remittance ethane ea Were Cal sala gu ear ou cn 


$995: 
Per the world’ 


Quart izations and ts accey 
a leading author 


foremost ork 
ty on 


for 
NLY 


FULL 
Coats, 


408 
AYING: NO MASKING-No BRUSHING 


WANTED 


WYPE 
DEALERS 


WYPE 2 Cars Daily 
‘at $25 Each—Gross 
Up to $260 Weekly 


LY in ONE HOUR 
GLISTENING 


CARS PAINTED 
WITH WYPE 


inted every. 
weeks Phe final vest 
‘of customer satisfac: 
fon thousands of 
ur new customers 
fire petng sent to us 
by old customerst 


ih 
ENAMEL fnisn! With WYPE, 
ANYONE can do & beautiful fob 
Sraer © quart to paint your ex 
orto eet started inthis BiGe 
SioNeY Bustnesst 


WO STREAKS OR LAPMARKS 


Some of the FAMOUS DEPARTMENT STORES that Sell WYPE 


VISIT or PHONE 
‘THE STORE IN 
YOUR CITY, 


Tt you live in one of the 
elles shown here, it wilt 
be. more “convenient” to 
Duy “trom ‘your favorite 
Separtiment store. A 
your deal 
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1 Give You KITS to 
Build All These, Too! 
y ‘ 


My Course Includes Training In 
TELEVISION 
ELECTRONICS—FM 


10 Technician 


pare Time 
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of = PARTS 
we 
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WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than 1/2 Regular Cost 
GOVERNMENT’S 7x50 
BINOCULARS 


lars. “No machining 
Bodies have been factory. 
hal coveres. & suray Binocular 
farrying Case is optional W! 
each set of Metal Parts 
‘Stock 842-6 

$44.20 


eed for assem 
ke: 
oe Ad -'$25.00 Postpaid 
I'it-you bay boi Binocular Optics ‘and Binocular Metal 
Parts, add 20% Pederal Excise Tax to above prices. 


ARMY’S 6x30 BINOCULARS 


‘The Optics are nev 
fnew’ low Feflection. coa 


f $40.00 Pestoaid. 
$48.00 


TERRIFIC BARGAIN—BUBBLE SEXTANTS 


my, Alr Forces Bubble Sextants cost Govt. about 
i” nargain at our price of $13.50, Wooden carrying 
quo’ included. Wartime used. but COMPLETELY WEPATTEt 
Mark, Neturn within, 10 days for full refund If 
pivections for use accompans 
Stock #924-N.. 
Sumo SEXTANT as abi 


k 2933-6. , $22.50 Postonia 

POWER GALILEAN “TELESCOPE (Comimercial Surplus) 
$amm dia: Achromatic Objective Lens. Sturdily constructed of 
‘Aluminum, #" long extends to 9°. Complete with carrying ease, 


$3.00 Postpaid 


Order by Stock No. od 


EDMUND SALVAGE COMPANY 


P. O. AUDUBON, NEW JERSEY 


IN YOUR Span. 


ost 


NO PREVIOUS 
EXPERIENCE NEEDED! 


‘This fascinating lifetime opportunity can be yours 
ityou are mechanically inclined (can hold and use 
tools). ‘T'have trained thousands in thelr homes, 
many’ now earning $5.00 to $6.00 an hour! 


CHRISTY APPLIANCE COURSE 
SENT ON APPROVAL! 


A complete practical, eas; 
fuil of pictures and drawings, Sho 
Iocate trouble, then ‘how to ax 
charge! Rush name and addres 
Snd 1 will send you our special 
You can get” our complete. cou 

any investment! Pay us later with your EARN= 
INGS WHILE LEARNING! 


Mr. S. T. Christensen, President 
Christy Supply Co., Dept. D-6801 
2835 N. Central Ave., Chicago 34, 


you how to 
‘aad what to 


i AVGOL JW ILIUM 


‘puItar Si, PAL 
85.5% Batis 


GUAR. 18 MONTHS 


TIRES «2c 
niches: 
FacrOny “piustuenrs 
OO ORIGINAL TRE 
tart 
BLATT aSiisike 
aoe sane wa 


22 Big Money-Makers in a Single Line! <- 


Amazing New Fluorescent 


FREE 


THE 
WOMELITER 


type 
‘This ts too good to miss. Big, quick profits 
waiting. Flush a 

FREE Sales Outat 


ghts with C/RCULAR TUBES 


ives you 22 new type circular tube fixtures 
for kitchens, dinettes, balls, and play rooms. 
Also Floor sad Table lamp’ for living rooms 
nd’ pinups for 

Sells’on sight to homes. restaurants, stores 
‘llices. No other fuorescents like CIRCLINE: 
Salesmen who order samples quickly reorder 


Fluorescents. Latest scientific development \ 


ing and 


ity. tables 


MEW MAXILUME 
PIN-UP. 
MIRROR LIGHT 


‘on post card today for 


MAXILUME COMPANY © 125 W. Hubbard © Dept. 98 ® Chicago 10, Illinois 
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you can get and 


to help you master... 


(1) A modern 
MAGIC TUNING EYE, 
trol, and other feature: 

A high grade, commercial-type MULTI-METER 
with jewel 


Superhet Receiv 
hone switch, tone co 


(3) Over 200 instructive experiments from 
many shipments of Radio-Electronic parts, includ- 
Ing tools. 
You mount your parts on individual bases 
with spring clip terminals, enabling you 
to build new circuits and to experiment 
in a fraction of time normally required. 


vantage in your own hom: 
FASTER... EASIER! 


/ D.T. 
EMPLOYMENT SERVICE to aid you in getting start- 
ed in Radio-Electronics-Television. 


's effective 


Mail the coupon today for FREE FACTS on how 
DeForest’s Training, Inc., sends you everything you 
need to prepare and get started in America’s great 
opportunity fields. 


r 1 YoU can get your training in modern, well-equipped 
‘Chicago laboratories, Write for detells, 


Chicage, finals 
with the DeVry Co! 
rs of Electronic and Movie Equipme: 


from DeForest’s Training, Inc. 


im | a 


[iis 


‘ADIO-TELEVISION- 
ELECTRONICS. Write 
yout Tele 


" ‘a 
your progress. 


a 
et 


fama 
‘Many shipments of 
Radio-Electronie parts, 
permitting over 
+ fascinating experiment 


—_ 


Seu 


= oe Ses ae ae ee 
fore Train, oe 

Be 32s nc hens hors Dept ses 

oe 


Send me complete details showing how I may make my start 
J[ = tesetiecronicTeevsin. Mo ebiigaion, 


all 


Nome —_______________se J 
Address —______». 
fey Zone. State tl 


Hi te ender 16, cnoct mere] tedinneraed vereranct 
ferspecal information. World Wer, check her 
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its of Training Equipment 


rilSend You8 hse 


earn Fast... Earn Fast 
HOME TRAINING (° 
Planned For Your Needs 
You Build All These 
TESTERS... and wont! 


~ LOW COST HOME RADIO TRAINING! 


ine Monthly Payments! 


VETERANS 


1. Training 
tinder Pobie Lows 16 and 346. 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


82-G DISTRICT NATIONAL BUILDING e WASHINGTON 5, D. C. 


E CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


-H District National Bldg., Washington 5, D. C. 


Patents ease send me copy of “Patent Guide for the Inventor” and also 
“Record of invention’ form. This request does not obligate me. 
Trademarks 
Copyrights 


State. 
Tiease write or print plainly.) 
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LUBRICATION 


WHERE it is needed! 
WHEN it is needed! 


© Your car is not lubricated~merely because 
your oil gauge says so. True lubrication de- 
pends upon always having oil where it is 
needed—and when it is needed. A few start- 
ing strokes of the piston against dry cylinder 
walls can cause more damage than many 
thousands of strokes sliding on oil. Pyroil 

il the property of clinging co metal 
assures a coating of oil insulation 
against wear. Ask your gas station attendant 
to add Pyroil—and add miles to your car. 


PYROIL FOR AIRCRAFT ENGINES 


Use Aircraft Pyroil B for lubricating oil, 
Aircraft Pyroil A for gasoline. 


vel 
An ive Pyroil metal sav. 


figs ‘banketakes coins up 
Soe piecesis. yours. for’ the 
Asking-sene powage paid. 


Manufactured and Guoran- 
teed by Pyroil Company, 339 
Main Street, La Crosse, Wis- 
consin, 

Conodion Distributors: 


Central Purchosing Agencies, Ltd., 
Toronto, Ontor 


PYROIL COMPANY 
399 Main Street, Le Crosse, Wisconsin 


T want my car to last and run properly. Please tell me 
more about Pyroil and how it can accomplish this for me. 


Name sonnnno 


Address 


City oF Town... 
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Letters 


PS in Safety Program 
Sir: 

I would like your permission to make 
about thirty photostatic copies of the article 
“Danger 115 Volts,” which appears on pages 
186 to 189 of the January issue of PoruLan 
Sctence. These copies would be for distri- 
bution among employees in our electrical 
department as part of our safety program. 

E. V. Linpsera 
U.S. Department of the Interior 
South Platte River District 
Denver, Colo, 


PS is happy to take part in this valuable 
safety-training program. 


What a Memory! 
Sir: 

Some time ago you published a descrip- 
tion of an easily constructed device to dem- 
onstrate the recalescent point of iron, by 
means of a heated and pointer. ‘The 
author of the description was Raymond B. 
Wailes. Results were perfect if you followed 
directions. Without the right dimensions it 
was one of those things that you can work 
on for a year without success, 

If you are able to give me the article I 
would appreciate it very much. 

J. Hanouy Byers 


Washington, D.C. 


After some extensive head-scratching and 
page-thumbing, our library staff finally came 
up with the answer. The article was “Hot 
Metal Strangely Rekindles Dying Glow,” 
September, 1935, page 51. 


Old Spikes with a New Twist 
Sir: 

It may interest you that the article on 
page 105, May issue of Popular Science, 
titled “Rails Held Rigid” is nothing new in 
railroading. I have been working for the 
Erie Railroad for the past 19 years, and we 
have used this type of screw spike. We 
know them as lagg screws. We use the same 
method of starting those spikes, but we do 
not drive them all the way down. We set 
the spike with a hammer and then screw it 


INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 


upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS . TRADE MARKS ° COPYRIGHTS 


142-L VICTOR BUILDING, WASHINGTON 1, D. C. 


Registered Potent Attorneys 
, Washington 1, D. C. 


Send me your Patent Booklet, “How To Protect Your Invention”, and alto “Inven- 
tion Record” form ot once. I understand this request does not obligate me. 


142-1 Victor 


| i McMORROW, BERMAN & DAVIDSON 
" 


reeeeresecnecennececcconenens: 
Lechidcesemesinbencmcsecnceston 


eeewenn--aaan—===== (WRITE OR PRINT NAME CLEARLY) annnnnnnnens 
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AND ALLIED 
MECHANICS 


GOOD PAY AND INTER- 
ESTING JOB OPPORTU- 
NITIES IN THE DIESEL 
INDUSTRY! 
Diesel engines are used in locomotives, t 
chinery, stationary and portable power pl 


pumping stat 
‘excavating ma 


Diesel and automotive mechanics are in steady and growing 
demand to install, maintain and repair Diesel, semi-Diesel, 
and gasoline engines in these and other fields. Or you can 
operate your own service shop or commercial garage! 


YOU CAN QUALIFY FOR THESE OPPORTUNI- 
THES WITH NATIONAL SCHOOLS’ MASTER 
SHOP METHOD HOME TRAINING! 

You leam not only basic Diesel engine 
principles, construction and repair, but the 


nore specialized elds of ‘Diesel fuel injec 
tion, automotive carburetion, ‘ignition and 


+ and comple 
cal_Assignments covering actual 
tions, operation and. mainte. 

e on’ all types of Diesel and 
equipment. ‘Send the coupon 
Hee, Sample Lesson and big 


today for a 
illustrated book “Your Future’ in Diesel: 


Home Study and 
Rosident Training Offered 


arrnovio 108 
NATIONAL SCHOOLS | vertrans 
‘Eat. 1905 4) ame 
Los Angeles 37, California coatmpmnion [a 
MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


NATIONAL SCHOOLS, Dept. PSO-8 
4000 South Figueroa Street 
Ealitormia 


IN DIESEL 


Your FU’ 
Lesson, I 
tion with no 


keep and use the int ization, 


Address 


city 
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down the rest of the way with a wrench. . . . 
D. A. Mecca 
Dunmore, Pa 


Yes, but the newer spikes PS described do 
not have to be screwed in. They are ham- 
mered down and screw themselves in, saving 
time and work. That's the difference. 


‘atience Proves Its Virtue 
Sir: 
Enclosed, find a photo [below] of one of 
your home shoperaft projects. 


I made it from a piece of scrap-iron 
5’x1k”. The finished anvil measures 4” 


long, %” top surface wide, base 1”x1%”, 
Being a maintenance mechanic in an 
Oregon shipyard, I had a little spare time 
between repairs on cranes, drill presses, etc. 
Other than using a power hack-saw, I 
finished it to shape with a hand hack-saw 
and assorted files. . . 


As this is my only attempt of this nature, 
I would be thrilled and very pleased if you 
could find space to publish the picture to 
show it doesn’t take power lathes, etc. to 
turn out a job, if one has patience. 
Epw. Prater 


Pocatello, Idaho 


Radioisotopes for World Peace 
Sir: 
The Department is preparing an educa- 
tional photo exhibit and filmstrip on the 
general subject of the use of radioisotopes 
in research for distribution to its missions in 
countries outside the United States. 

We should like to enlist your assistance 
in providing us with a selection of 8x 10 
glossy photographs, fully captioned, together 
with any descriptive material or articles 


INVENTORS 


PATENTS 


cA Patent is a Valuable Right. On the basis 
of a provision in the Constitution of the United 
States, Congress has established a system under 
which inventors may secure the exclusive right 
to prevent the unauthorized use, manufacture 
and sale of their inventions for periods of seven- 
teen years. The inventor secures this protection 
for his invention by obtaining a United States 


Patent. 


This firm is registered to practice before the 
U. S. Patent Office and is available to assist in- 
ventors in the preparation and prosecution of 
their cases. Detailed information and the steps 
to be taken in obtaining patent protection will 


be furnished upon request. 


Form below for mailing convenience 


E VICTOR J. 
VANS & ©. Geisteneo patent atronney 


340-H MERLIN BUILDING. WASHINGTON 6. D. C. 


Please send me without obligation a copy of your booklet “Patent 
Protection For Inventors” together with your convenient “Evidence 
of Invention” form. 


Name. 


Address. 


City and State... 


+. . TRADEMARKS . . . . . COPYRIGHTS 
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(A week 
: buys as 
much as 


ITAL} 


“of Old Line Legal Reserve 


LIFE INSURANCE 


YOU ACTUALLY PAY 


Here is a unique plan 
that lets you budget 
your Life Insurance 
like rent. The rate is 
the same no matter 
what your age! The 
amounts vary but, 
even at 40 you can get 
$1086 of this Solid, 
‘Old Line, Legal Re- 
serve Life Insurance 
protection ! 

And not only that— 
but your policy will be 


FULLY PAID-UP IN 
30 YEARS 

with no more premi- 
ums to pay, yet your 
insurance continues in force the rest of your life. 
POSTAL LIFE operating under the rigid New 
York State Insurance laws has sold Life Insur- 
ance by mail and over the counter for 43 years 
and has satified policyholders everywhere. Over 
$14,000,000 in assets! More than $60,000,000 
paid out in benefits ! 
Postal Policies are participating! Mail Coupon 
today! 


Get the FACTS by ma 


@ Postal Life insurance Com 
511 Fifth Avenue, Dept. D-819 
New York 17, N. ¥. 
Mail me complete information about your new 
ie o-mer-month’’. 30-payment Modified 6 
hole Life Policy at my age. 


THIS 1S HALF THE PERMA. 
NENT RATE WHICH TAKES 
EFFECT THE 6TH 


Propertionate emevnts 
her 15-55. Mail cou 


Ocevearion. 


Dare oF Bieri... 
Hl Avonnss, 


. Include Postal Zone, if any. 
POP T 
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which your magazine may have published 
or that you may wish to release. 

It is the Department's objective to pre- 
sent peacetime adaptations of atomic re- 
search in simplified form to the other peoples 
of the world. . . 

Harry S. Caster 
International Press and Publications Division 
Department of State 
Washington, D. C. 


PS is glad to be of help in this important 
work and is sending Mr. Casler the informa- 
tion he requests, 


Seience ws. Art 
Sir: 

Cartoonist for Mrs. Bob Smith’s “You 
Can’t Pull Wool Over Baby's Head, etc.” 
[“What's Your Ingenuity Quotient?” June 
"48, p. 161] must have visioned a freak 
woman with ability to make balloons float 
with human air. Idea is not a bad one tho’. 

C. H. Barnes 
Duluth, Minn, 


PS is guilty of taking slight liberties with 
the laws of physics for the sake of art, but 
the idea works just as well even though the 
balloons won't float. 


More on Red and Green Air 
Sir: 

Regarding the standing wave (alias Moa- 
zagotl) [“Flying in Red and Green Air,” PS, 
July ’48, p. 91] found mostly in the lee of 
h mountain ranges, it is created by cold 
air encountering a high mountain range. It 
collects on the windward side until it reaches 
high enough to flow through mountain 
passes and finally over the entire range. 

On the lee side it flows off creating a 
precipice of cold air. Warmer air currents 
(condition usually exists when there is an 
inversion, hence the warm air) fall down 
the precipice of cold air, then bounce up- 
ward, creating large standing waves which 
extend well into the stratosphere. 

Auexis Dawyporr 


Air Trails 
New York, New York 


One Galileo 


Sir: 
Regarding the argument in the June issue 


There’s BIG MONEY in 


© Your chances for success have never 
been greater than they are today in the 
field of plastics. 

© The International Correspondence Schools 
Course in Plastics is fitting hundreds of ambitious 
men for these great and growing opportunities. 
* AIlI.C.S,. Courses (covering 400 business and 
technical subjects) are prepared by leading practical 
authorities, constantly revised to meet new developments, 


Yet the cost of I.C.S. training is surprisingly low. Inspectiog @ plostic lens 
similar to type used to 
© Join the men who will be tomorrow's leaders. Mail this coupon today! magnify television Imoges, 


\ 


1D StactratConering 

1B Severin and Mapoine 
Communications Courses 
Setomes 


eats 
gieaaas 

TeStnge ta 

recat 


© French 
Mien Scoot 


Postal Service 


1D Reading Sacral 
1 Stavtary 
Stet 


Enmployed Working Hours AM. to, 
‘Special tuition rats te members f the Armed Forces Enotiment under Gi. Bilan PL 16 approved for Word War I Veterans. 
‘Canaian residents send coupon fo Inermabonl Correspondence Schots Canadian, Lid, Monte, Canada 
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GROBAN'S SURPLUS BARGAINS! 


Brand New 
War Surplus Bargain Speci: 


2 CYLINDER PISTON TYPE 


IDEAL FOR 
¢ Paint Spraying 
« Industrial Uses 
e Tire Inflating 
© Spraying Insecticide 
© Operating Air Tools 


fain machinery” presinatic 


SAE 


A REAL BUY... 
many times this pric: 
Send check or money order toda 


Re) REGULATORS 


Underwriters Approved 


(Oxygen—Model 1601 | 


INLET 967 
BRAND NEW 

IR THE WORKSHOP—HOME—FACTORY—FARM. Do. 

Dreciaign as pressures: meet the heavy demand 

‘nd welding in ip and serap yards, mills 

Ample supply of eases| 


le ELECTRIC MOTOR 


Caoaciter Tyee) 


GROBAN SUPPLY CO. 


DEPT. P 5-8, 1507 5. MICHIGAN AVE, CHICAGO 5, ILLINO! 
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| [“Letters,” p. 20] about the weighted foun- 
tain pen cap, I would like to submit my 
conclusions from observed facts. Namely, 
that when I drop a slice of buttered bread 
it always lands buttered side down. 

PAUL SWANsoN 
Flint, Michigan 


Galileo should know, but perhaps he just 
never used butter on his bread. 


Underwater Radar All Wet 


Sir: 

. I hate to be naive, but I would like 
to know what kind of radar discovered the 
mountain 2760 feet below the surface of the 
ocean [PS, June ‘48, p. 96]. Such a radar 
would be invaluable for anti-submarine 
work. 

Ens. M. M. McLeop, USN 
USS Hugh Pereus, DD 709 
New York, N. Y. 


Radar can’t penetrate water, but PS can, 
since it is obviously all wet. The mountain 
was found by a sound-echo detection device. 


Quick A) 
Si 


ver 


Being a subscriber of PS, I noticed in the 
March issue on page 112 a Mrs, W. Dun- 
away wishing for built-in washboards in 
laundry tubs. 


Being employed by one of the largest 
plumbing manufacturers in the country, I 
know that this type of laundry tub [shown 
above] is made and has been for many years, 
| T. J. Von Dnasex 
| Brookfield, 1. 


GROBAN'S SURPLUS BARGAINS! 


‘AIR OR OIL 


HYDRAULICS 


BRAND NEW 
ALL-PURPOSE 


Tae it tors 
DRAINING BASEMENTS 
BELT DRIVEN 


WOME WATER SYSTEMS Centrifugal Pump 


FIRE PROTECTION 
PRESSURE BOOSTER 


DRAINING PONDS, 
TANKS, etc. 


SPRINKLING SYSTEMS 
STOCK WATERING 
INDUSTRIAL PUMPING 


212 


VICKERS MF6 


HYDRAULIC pen ORMOTOR 


GENERAL PURPOSE PUMP 
Original Cost 
$45.00 
Now Only 
$9.95 
Prepaid in 


BRAND 
NEW! 


MILKING 
MACHINES: 


VICKERS HEAVY DUTY 


HYDRAULIC PUMP 


BRAND NEW 


37 Piece Manganese Bronze 


LETTER STAMPING. KIT 
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“A 


Your stepping- 
stone toa 
BETTER-PAYING 


MACHINIST’S JOB 


Master shop work quickly with these books 


‘Thia big home-study and reference course gives you the 
practical facts on machines and methods: you 


The AMERICAN 
MACHINISTS’ LIBRARY 


‘This brary of machine shop practice was written for practical 
men. It ives you the best methods for every Kind of machine 


shop work It fully explains lathes. riis. and other machine 
tools and thelr operation. automatic screw machines speeds and 
feeds, gear design and. production. i 


die Work. metal surfacing. ete. ete. Plainly writ 
Mtstratea the best kind of help to the machine shop mam Who 

fants to advance himself. 0 
— — a arr Semanal erten—oeey pareeente.__ 
+ 


{EXAMINATION COUPON 


INVENTORS 


When you are satisfled that 
you have invented a matter of 
‘value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent or 
‘Trademark. 

The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 


937 Columbian Building, Washington 1, 


DC; 


PATRICK D. BEAVERS, Registered Patent Atty. 
937 Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademarks. 


Name... 
Street. 
City. State. : 
. 
Pitti BERBER RReee 
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SHORTHAND 
IN 6 WEEKS 


speakers neyers 
thy inl. "The very low 


surprise you, Alse typing. 
WRITE FOR FREE 


2608-8, 55 Ws 42 8 


al ‘electrical engineering, including radio, electronic, Pre. 
ares for technician. engi ‘Approved for v 
training. 95th year. Ent April 4. Write for 


| LEARN ments 


Gy tty 


CARTOONING 


| SERVICING, by Milton S. Cie 


YOU TO SPECIALIZE 
in 6 Months to 3 Years 


Training men for specific and substantial carcers in industry 
has been the primary purpose of the Milwaukee School of 
Engineering since its founding 44 years ago, More than 
35,000 former students in industries the world over attest 
to the school’s career-building value. Exceptional facilities in 
laboratories, comprehensive technical courses, plus a faculty 
of 72 specialists account for this outstanding record, At 
present there are 1,538 students enrolled from 48 states and 


13 overseas countries. Terms start in September, January, 
April and July. SEND COUPON TODAY! 


Heating Service 


MILWAU K€ €—ser 


GCHGAL oF ENGINEERING: 


A Technical Institute Founded 1903 
‘MILWAUKEE, 


TECHNICIAN . = = ¥ to 2 Yee 


adio TechMician sy 


ai Heating, 204 
Refers onine Te 


WISCONSIN 


Without obligation, 
more details on course 
Nome. 


PROFESSIONAL . - - 3 Yeors 


neering 
recuieal EMDR _Najor 
ectrical Potlnce estes Mt 
Bocneler inery oF Elec 


* ond 


: Age 
Address < 
City... 


Stote 
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Will You Let | 
Me PROVE I Can 
Make YOU a | 
New Man? 


LET ME START SHOWING 
RESULTS FOR YOU 


For quick results 
Irecommend 


Wreta7 
Latter! 
~s 
a AI: 


fll this whole maga. 
nth . 


. 


. 


whit y 
What 
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TO YOU WHO 
lee WANT SUCCESS 
~ AVIATION 


BEAUTIFUL 28-PAGE BOOKLET -- WRITE DEPT. 71 


~SSRl + 
Embry 9 Riddle 
Iilern al 


SCHOOL O ATION 
MIAMI 30, FLORIDA 


ENGINEERING 


DEGREE IN 
27 MONTHS 


BE A REAL ESTATE BROKER 


EASY TO LEARN — Start and 
Cr 
“hy 


PAYS BIG! 


Spignee patie ise 
Sitges ig new inarerated cat 
FREE ssttoraty frown school. 6. 
Poet Card Toda 


Weaver, ESTATE (Pxtab,) 
5 c.poruing Rowe Faet ESTATE eka mor” 


ESORT OPERATION 
| AND MANAGEMENT 


WOODBECK PUBLISHING C) 


TER BLOG. GRAND RAPIDS. MICH 


Learn 


\ 


oi 4", | TELEVISION, ELECTRONICS 
ee Gy 
SHOP METHOD HOME TRAINING 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 


s in Radio 


train you for today’s unlimited opportuniti 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


Dut his been p 
Miccena of National Sehools-tralnc 


You Learn by Building Equipment with 
si rts We Send You 


id nen ‘alt over the * wn ehigineers and instructors. Af 


ple lesson is yours upon request—-use the coupon. below 


Here's Just a Few of the Inter- 


Includes not_only Here's Just a Few of the, Inter. 
. mu learn by fing Pacts you Learn with U 

ott compl : 

for building. ¥ Tet FREE MANUAL 

wance step by to bul 


ite fr tae ° APPROVED) 
FOR 
VETERANS. 


Check Coupon 


mn more than 100 
bund "many 


rhe - iver aecahtens™ 


NEW PROFESSIONAL MuLTiTesteR NATIONAL SCHOOLS) 7 


Los ANGELES 37. CALIFORNIA EST. 1805 (i 


INCLUDED This versatile testing instru- 
Natienot Scheels, Dept. PS-8 Mail in envelope 
4000 South Figueree Street or paste! on penny 
Los Angeles 37, Califernio posteard,) 
Mall me FREE the books mentioned in your ad including. 


. sample lesson of your course. I understand no salesman 
wilt call om me 


NAME eninsiAGE. 


ADDRESS 


city. 2ONE__.STATE, 


‘Cicheck here if veteran of World War It 
GET THE DETAILS—SEND THE COUPON ® ‘aporoved for veterans 


r 
costs| | PROFITS 


Amir) Universal Too! Block 


Replaces tool post and nine standard 
tool holders. Rigidly supports turning, 
boring, threading, and cut-off tool bits, 
Rotatable, Has self-aligning kaurling 
head. Precision adjustment for tool 
height. Nore-adjustment required wh 


Sees | 
APPROPRIATIONS | 


AubITS 


456A E.Madinon st. 

Become an SOUTH BEND LATHE WORKS South tend 22, Ind. 

Expert Accountant 
e Profession That Pays 


ion is requiring of business—both bi 
small—much more in. matters Felating to A\ 
Cont Accounting, Business Law, Organiaation, Mat 

n who prove their qualifications 
ied are promoted to responsible 
ns—iven an opportunity ‘to earn 
‘range is from $3,000 to $10,000 
Year, even to higher income figures: 


Bu Fenn mcguire PROFESHIONA 


“GRANT. SCHOO! OF ART 
eet. 208-C, 53 W. Jackson Bivd., enleaKo 


ths eas Bae NU-WAY Aaald Your Ou 

.ccountancy, the Profession vat Pays’® 

soa Bethe athe llow walk away with the Better WN MOWER notary eps lawn 

Pit their toy waarny ihihetie | LA = 

‘& splendid future in this profitable profession? Write for We Supply Cutting Unit 
nowledge of bookkeeping unnecessary. W. — 

or fm un peor nerd toa ind FREE Circular Complete 

repli te oe 

‘Send for Jree 48-page book describing the LaSalle pree $12.50 

sceretdecPratemaee neck tmting te Latale — | ore $12. NO INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., seurr are, iowa 
SHOE REPAIR OFFERS BIG INCOME 


Sana 
SFR a the ol to ten ror 
v3 


LASALLE EXTENSION UNIVERSITY 
‘A CORRESPONDENCE INSTITUTION 
Dept. 883-HR, 417 5, Dearborn St., Chicago S, 


Other LaSalle Opportunitios: 


Hi PosTeARD TODAY! 
Anveles 27, Cait. 


City, Zone & State. 


a Get on 
UNE SAMS: 


2 | on Improve Your Sere! 


ae re aera a 
f See 


| SPORTS, INC. Ors.) $501 Broadway, Dept $-8, Chcago4l, 
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The answer is always YES! Every- 
‘one knows that it takes training to get 
ahead. It is also important to get your 
training in a trade or profession that is 
growing and has a big future. See the 


Do YOU WANT TO MAKE MORE MONEY? 


nine School Shop-Courses in cities 
named. 


Choose the career that fits you 
best—then check and mail the 


11 career fields listed below—two 
proven Home-Study Courses (*) and 


coupon today. Get free booklet on 
course checked. DON’T DELAY! 


AMERICAN, SCHOOLS OF WATCHMAKING PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
GENERAL TRADES SCHOOLS 


HEMPHILL DIESEL AND AUTOMOTIVE SCHOOLS 


AERO INDUSTRIES TECHNICAL INSTITUTE 
AMERICAN SCHOOLS OF AIRCRAFT INSTRUMENT: 


Hf career FIELDS FOR YOUR SUCCESS 
CHOOSE THE ONE THAT FITS YOU BEST 


Approved for Veterans—Available for non-veterans 


TECHNICAL CRAFTS CORP. 

5145 W, San Fernando Road, Dept. PS 8-C, Los Angeles 26, California 

Note: Use the above addreis to get information en all courses. 

Gentlemen: Please send me complete, free information on course checked, 


(CO Diesel Home Study* 
CD Aircraft Instruments—Los Angeles 


CO Plastics Home Study* 

7 Plostics—Los Angeles 

[1] Diesel—Los Angeles, Memphis, 
New York 

[1 Tile Setting—Los Angeles 

1 Plastering—Los Angeles 

[0 Automotive Tune-up—Los Angeles 1 Upholstering—Los Angeles and 
‘and Memphis Chicago 

LO Refrigeration, Radio, Electrical Appliance, Service and Repair—Los Angeles 


CO Aircraft Engineering—Ookland 
1 Watchmaking and Repairing—Los 
Angeles 


‘Your Name. ae Age 


City. 


Veteran. 


| 
| 
! 
| 
| 
| 
| 
| OD Aircraft Mechanics, A & E—Oakland 
! 
| 
| 
| 
! 
! 
| 
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SEND FOR THIS FREE BOOK NOW! 


your earning power. Become thoroughly 
‘a well-paid profession. Without obligation, 
find out about the opportunities in Electrical, Me- 
chanical, Plastics, Civil, Mining and other engineering 
fields. Our free je handbook, lists details of 
home study courses, compiled by world authorities. 
urself how you can soon earn more dol- 
Canadian Institute of Science 
and Technology, ‘Ltd. Century Building, 412, 
Sth Street, N.W.. Washington, D.C 
Special Discounts for Veterans 
and Servicemen 
MAIL THIS COUPON NOW 
Canadian Institute of Science & Tecncepy Ud, 
458 Century Building, 412, 5th Street N. 
Washington, D.« 
Please forward free of cost or obligation of any kind 
118-page handbook “Engineering Opportuni- 


Men are needed in these mechanical 
trades. ‘The pay is good. ‘There aro 


opportunities to grow with the in- 
dustries and perhaps have own business. Find out 
now about U. E. I. training that prepares mechan- 
ically inclined men for these opportunities. 


E.1."Balanced ‘Training’ includes preparatory study at 
home followed by actual practice in our ode pvt fne~ Ad 
perienced instructors. All courses meet high 
tandards gained from i years of technical 

‘Available to veterans and cvr- 


complete information mail coupon today! |¥ 
UTILITIES ENGINEERING INSTITUTE 
3 ‘cnicago 14, mumors S38 fl ery 


[ gestodene de 
am 


| opportonitien inthe eld checked 
| QDieret | ORetrigeration 
(Auto Body & Fender Repair (JAir Conditioning 
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Be A MASTER PLUMBER 


Earn$15To $50 ADay 
DON'T ENVY THE PLUMBER—BE ONE 
Bogart ume: 


LEARN iN: 32 ‘WEEKS iorgeurgnreous 


UNIVERSAL PLUMBING SCHOOL 
HOLMES STREET ‘KANSAS CITY, MO, 


Sage“) Tan SKINS, make up FURS 
Bea Tasidermiet, Double your hunting fun, We 
teach you st Home. Mount Birds, Animals, Fish, 

4 foreman Deer 


FT Wp FOR INVENTORS 


|) HELP’ 


Hundreds of | manufacturers 
im’ fenton cabot now 
Complete 

INSTITUTE of AMERICAN INVENTORS 

Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 

INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. 8. Patent records, Without 
Obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 


Resistered Patent Acs 
205 Columbian Building 


TENTS 


AND TRADE anes 
¢.A.SNOW 6 CO. iV 


REGISTERED PATENT ATTORNEYS 


‘WRITE FOR INFORMATION TO 


246 SHOW BUILDING, WASHINGTON 1, D6. 


You should toke steps to, protect It by @ U. 5. Potent 
ord of mn"? form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


33m Flea; Dept, BRC, Mew York City 
! 
i] 


sees end 


li: YOU WISH TO PROTECT YOUR INVENTION, 


a 
RADIO. TRAINING ASSOC. OF AMERICA, DEPT PSH 
‘5620 Hellywoed Bovlevard., Hollywood 22, Col 1 


Send free illustrated book showing how I can make 
in Radio and Television, through training direct 
from Hollywood, 


LEARN HOW YOU CAN MAKE GOOD IN 


KAY/O, 


TELEVISION-ELECTRONICS 


igh practical HOME-STUDY plus 


Dircet from Hollywood, the very heart 
g, Television, 


With RTA’s 10 mic 
xrts you'll build a 
TRE Receiver 
Frequency 
Complete 6 Tube AC-DC 
heterodyne plus more than a 


cause RTA is so 
ted in Hollywood, it is 
in an excellent position to bring you 
actuat. sterwons developed by the 
Radio-Television industry, leading to 
real money-making, opportunities! 


d other va 
ents, Thus RTA methods gi 

BALANCED TRAINING — Theory PLUS 
Real Shop Experience, right in your 
‘own home. 


TA’s easy, practi 


you study will be built in the next 10 years, 72 


million dollars is being spent nice Now 


for radio repairs avoxe! When you are 


thoroughly trained you 


get Mone spans TIME 
can handle. 


RADIO TRAINING ASSOCIATION OF AMERICA 3:20,uo1sr¥o® stv. 
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Television, FM, Manufacturing, ete 


Trained Men Get the Better Jobs 
in the Automotive Industry 
PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


1H interested write or wire 
ATLANTA MOTIVE. anes 
INSTITUTE PG. 


ELECTS eee 


DE 110 V. 


SAYSUT veneh you 


draw! seh "eae 
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You get vital basic knowledge 
at homeduring tpare hears. Train as 
‘or as Veisurely as you like, 


ON —Trained men needed 
Eo Randle service and repair Jobe 


TI trains you fn this Bi par 
beid to bandie eavential service work 


Formerly the U-L.Cooks School of Elactriciy & Refrigeration & Air Conditioning 
Dept n.2, "2150 LAWRENCE AVE. CHICAGO 25, ILL. 


Prepare Start Training 
in Spare Time for a BETTER JOB in 


AIRIGONDITION| 


Good Practical Training Pays Rich Rewards in 


BIGGER PAY and Steady Advancement 


CA’S FOREMOST SCHOOL of PRACTICAL TRAINING 
preparing ambitious men for greater opportunities since 1916 
‘#0 Now is the time to lay your plans for a better job at better pay! Get 
the facts about your future in the amazingly FAST GROWING field of 
Refrigeration, Air Conditioning and Heating! Men who know how to in- 
stall, repair,rebuild and maintain this equipment are going ahead FAST! 
But many more fine jobs are open NOW in this rapidly expanding indus: 
try in both the home and commercial equipment fields. Expert 
opportunities are almost unlimited ...BUT ONLY THE PRO 
TRAINED MEN CAN’ QUALIFY! 2 


Investigate the Industrial Training institute's 1h 
say Eootteln Refrigeration, ate Condition 
MB Hicating. fo’ few monthn this 
cal dom 


‘You don’t need any special achoo 
ier the Vi course. Jatt 


Interesting a 
man fe ready to, tase 
indostey. And 111 helps 


ii the eouon bel 
p toward ruccest TODAY! 


ITI residence training 
is fully approved under 
the GI Bill of Rights. 
‘Check coupon for spe- 
cial veterans’ bulletin. 


NON-VETERANS: get 
the facts about conve- 
nient ITI tuition terms. i 6d. Vandortand Tm Snir a shiestion, 


NAME ACR ane 


ApDuESS __ 


ING. INSTITUTE an. 
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Don't Gamble with your Savings 


PROTECT YOURSELF 


yu enter a hospital on account of 


CKNESS or ACCIDENT 


low Femily Maval == 


FOR SICKNESS OR ACCIDENT 
(spt Room and Berd op ts 


Operating Room wp te. 
Pr tat 


ry 
ry 


° seous 
8888 888s 


fal {ne Cited States, Mencda or chien ie ouee 
those pald to adults 
DOW DELAT— Mant THE caUron ToDAY 


Dal 


FAMILY MUTUAL LIFE INSURANCE CO., WILMINGTON 93, Of 


insurance 
Wilmington 99, De. 
‘ction obligation, complete information om 


‘ADDRESS. 
cry _ 


Ifyouhavea workshop—at homeor in business 
jew Warner Electroplater At the 

trified brush, You ean electro- 
and projects—youcanreplateworn 
a, fixtures, silverware, ete. 


WARNER ELECTRIC CO., Inc., Dept. f-17 
‘Chicage 2 


96, tinels 


3512 Jv re 


34 porutar science 


Practical Shop “Tratning 


REFRIGERATION 
AIR CONDITIONING 


and/or 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 


e, Maintenance, Installation 
Write for Detells 
COMMERCIAL TRADES INSTITUTE 
202 $0. 207H ST., BIRMINGHAM, ALA. 
Veterens Inquire About 1 Traluing 
Southern Ascerietion of Private rate. Sehosie: 


Serv 


‘Member: 


Learn to Service and Repair 
ELECTRICAL APPLIANCES 


‘Open your own electrical appliance service shop. Complete illu 
fratea’course covering i 


REE BOOKLET without oblig 


7217 So. Broadway, Dept. 5-8 
=: 


Los Angeles 3, Calif. 


PHOTOGRAPHY! 
1 Mv t 


AGENTS 
300% Profit 


SIGN LETTERS 


Por Store Fronts and Office Windows, Anyone can put 
them on. Free Samples. Liberal Offer to general agents 


ENGINEERING Te 7 
Brosdeasting, Servicing, Electron: 
fer Aviation, “Marine.” & "Police 
Radio taught thoroughly. 72 

weeks" Engineering course equivalent to 3 years” college radio 


Work. Approved Veteran. Training. Catalog upon request, 


Valparaiso Technical Institute, Dept. 503, Valparaiso, Ind. 


iy MONEY. MEN: FREE‘, 


WHICH OF THESE Sfgdcectaaditéy 
INTERESTS Z/ave MOST? 


ineerins 
contracting Plombina Proce 
vel Engines Private Ss 
ccounting Die Srering & Servi 
aie conditioning Drafting & De die Ope’ rare 
architecture & Bultding Electrical Engineerin 
ve Engineer ig jelty—Proctica " 
mative Ens cee onics, wedustrial arineetcranternretins 


esi yorses 
Drafting & Desis! High Schoo! Courses 
remanship Machine Shop OP2 
thechonical Enginesri99 


‘shop Management 
joking 


THINK! LOOK FORWARD! 
Business is making big, new plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


© Today, choose the job you want—and prepare for it. Or if you are already engaged 
in the work you like best, start training now for quicker promotion. Acquire the 


knowledge that will help'you to get ahead faster, make more money and have 
greater security. 


Invest part of your spare time in more rapid progress. Start training now, in spare 


time in your own home. Be ready to grasp your opportunity and step out ahead of 
those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others OME = STUDY TRAINING SINCE 1897 
during the past fifty-one —— 


Qienanaseee 
years. Give serious thought 


f 7 
to the list above. Pick one or > Take This First Easy Step 
more subjects that interest 


rec emeneerareewenmnmmss §=CHECK, CLIP AND MAIL COUPON NOW 


at right, add your name and 
address and mail it at once. 
The school will send you de- 
tails on its training plan and 
outline of study prepared by 
specialists. There is no 
charge, no obligation, so send 
the coupon immediately. 


PRACTICAL, EFFECTIVE 


AMERICAN SCHOOL 
Dept. GC46, Drexel at 58th Street, Chicago 37 
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rah aatng 
YOu | 


can | 
acquire — 
NIGHTS AT HOME! 
LAW “i's. cecree 


—used as refer 
libraries and Law offices— 
to master Law sur- 
ours at home, for busi 


's famous La 


‘ancemen 
iow Lf remarkable volumes, compiled by 
essors and lawyers, cover the whole 

Law in condensed, orderly, sim- 


idly with this great library, 

furnished. We uid 3 

with personalized Pro 
peryou learn by doing—han- 


step-by- 
od of instruc 
dli 


ning rapid advancen 
ife. Mail coupon belo 


LA SALLE EXTENSION UNIVERSITY 

A Correspondence Institution 
417 $, Deorborn 51 -L— Chicage 5, HLL. 
VREE booklets deseribed above, 


Send me sour tw 
without obi 


ACCOUNTING 
SALESMANSHIP 
SECRETARIAL 


Assure Your Future Now! 
Hil’s, one of America's outstanding Business Schools, 
Bites sou the-apportunity to enter gue of the theet 
Solus Acknowledged to hold substantial 


‘rows Hill's to 


a‘secure future, Our 
‘Sucee 
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LATHE CENTERS 
and DRILL PADS 


Description 


sour BEND LATHE WORKS sensarrate 


Or Add to Your Present 


4 c. “Moo; “MOORE INDUSTRIES "FREDONIA, PAL 


WHY DC DON’ T You WRITE? 


LEARN MEAT CUTTING 
In Spare Time 


hm or PROFIT 


at home. Spate time; Practical basic 
jing. Long-established school. 

Nave earned Wile learning. ‘Send coupon 
below for tree booklet, “Gpportunities it 
Modern Photographyand ullparticulars, 


1318 Michigan Avenue" Dept. 1360 Chienge 
Sand: booklet, “Opportunities in Medern Photography," full 
Darticuiare snd requirements. No salesman will call 

Name 


adress 
city 


lent, in- 
a build- 
ss in this busy, 


ceded in U.S., say experts, New 
omnes. a vear, plus 200,000 
\ding farm building construction. 
on Jean 
estimate 


in your spare 
jaw to I 


sp 
‘own successful build 


ie rewards await MAIL COUPON NOW 


1d how quickly, e | chicaco Tecwnicat course 
can get started. Simply MAIL COUPON | K-158 Tech Bldg., 2000 5. Michigan Ave., 
nan envelope or paste ona penny 


for you. Read what 
say about their work, 


with information about 
ING and how Ican train at 


CHICAGO 
TECHNICAL COLLEGE 
K-158, Tech Bullding, 2000 South Michigan Ave. 

Chicage 16, Minols 


wAge. 


gre Sample Of New PLASTIC Shows How To 
€©" Make Leather...Leatherette (KE WEW/ 


MAGICALLY CHANGES CLOTH TO IMITATION LEATHER | JUST MAIL COUPON 


SAVE MONEY 


‘OWN A PROFITABLE ia ailon 
LIFETIME” BUSINESS fra oseaets 


[ S538 Freent, Be 


Kansas city, 


jew 
rons 


Live in a House? 


‘This light, strong, easily handled 
device—weight-tested to 500 


ss rn FOR ALL OUTSIDE WINDOW WORK 
pounds—will let you Wash—Paint 
—Putty Your Windows—Hang ~~ ee 
Screens and Awnings—Service Com- ‘An Ideal Gift _ 
bination Storm Windows without a T MORRISON CRAFTERS 


Ladder! Protective steel railing 
—wide substantial floor—rubber 
house protectors. Model H adjust- 
able to all household wall thick- 
nesses—9" to 17". $10.50 postpaid. 
$9.85 C.O.D. plus fee. Money back 
guarantee. Patents pending. A 
Morsafe* Product. Agents—Deal- 
ers—Territories Open. *Trademark 


| 703 Miami Street, T 
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LAWN 


MODERN mower 


PROFITS 


SHARPENER 


INCREASES PROFITS © INCREASES 
FOR LAWN MOWER SHOPS + 
FIXIT SHOPS * LOCKSMITHS + 
HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS * PLAYGROUNDS * INSTITUTIONS * 
CEMETERIES * AND ALERT INDIVIDUALS! 


Sharpens Al! Reel Type M 
Gang * 10 10 20 Minutes 
No Extra Attachments Needed 


SALES! 


All reel type mowers, from S-inch edgers t0 36-inch power 
‘mowers, are quickly sharpened to extreme ends of both Teft 
4nd right «wine reel blades. Handle, wheels, roller and motor 
remain in place when sharpening is in process. Bed kaife is 
sharpened vin same brackets that hold mower in grinding 
position. No extra attachments required. One lever puts 
mower or bed knife in grinding position. 100% steel con 
struction. Grinding head rides on five ball 
bearing races. Small, compact, easy t0 oper: 
ate. Sharpens wood chisels, joiner knives and 
planer blades without extra attachment 
Shate Sharpener Attachment Available 
1/3... 60-Cycle .€. Motors Now Avaliable $24.50 
Send For Free Bulletin No, 11B 


Learn this 
Profitable 


Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
ingle day siving selentife Swediah Masiage and Hyuro-Teeraoy 
Leatmenta. ‘There Ia big demand trom doctors. owoltals, sana 
Hortutns. aid clube, “Graduates fulltime incomes ‘trow 
the ee in thelr own otlees. “Others take food 
ff Sete ing. earn tha ine 

or in your ows home, through ar 
Thame “study course, Kame inetructops as in out 

‘exident. school, 

Independence and” prepare. for fut 
by “auallfying “for, "your Diploma. 
completed in''3 to 4 mouths. ‘Many’ earn 
while they learn. “Begin yeur training st once, 


Anatomy Charts & Booklet FREE 


no extra cont, 
ourselt to help. meet 
Tr Scene Seay ‘Slaaage 


jovtrated Booklet, 


Twe coLLeGe OF SWEDISH MASSAGE 
Dept. #70-K, 100 East Ohlo St, Chieage 11, t1tinels 

Please tend me PREE and postpaid. Anatomy Charts, 22-pase 
Booklet and complete details on Home ‘Training. 

Ns 


Adaress.. 


Cherri 
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Earnings of men aud wowen in thls profession 
Fun at high as §5,000°$1. Others 
hake good mane in tie money 


feeded to start.” A tuniness where Your extn 
fngs begin sooner. Easy to Ieara. No selling 
sc goods to buy. "No experience heceauary. A 
Sepression:prost bariners. A course of att 
Ail 


ing 
Stoney aie 


‘Dipiams 


tals, 
treement.” Write for FREE BULLETIN. 


FRANKLIN CREDIT SCHOOL 


Eng (era. 


Dest. 71-H ROANOKE 7, VIRGINIA 


‘Write today for FREE 48-page book, THE LAW-TRAINED MAN,’ 
which shows how to learn law easily in spare time at home 
through the Blackstone course prepared by 60 well-known law 
authorities. We furnish all ‘material Jocluding  18-volume 
Modern “American Law library. Many successful attorneys 
among our graduates. LL.B. degree, Moderate cost; easy 
terms; Money-Back Agreement. 

BLACKSTONE COLLEGE OF LAW 
225 N; Michigan Ave.; Dept, 120-B, © i 

rorrespandence Institution Founde 


MORE POWER. rom your ENGINE 


WITH PERFECT TIMING 


'.  Extroordinory ond unusual 8-lémm. Silent ond 
)\_ Sedo oe ere os 
} Semple Fed Spiel List snd ny 4 
LN? EXCITING FILMS wi. 


land, 


VyscARAT 
$125 Value 


up to S07 and 
‘nuine Diamonds, 


styled 


‘more on fit 


allay 
fesct in beeatil smcdern mouatings 


for Ladies apd. Men~Sold with at ‘om. $ QQ) 
Glad Money-Back Guarantee. Over 100,000 aay 
satisfied customers. Order now from this . 

Bd Write wy for FREE ILLUSTRATED 12 CARAT 


EATAUOG of other Unredacned Diamond ‘Sve 
et from $9.00 to $5000, Send today 
Réfersaces "Any ‘Bank or any Mercantic |= SS 


Agency. 
BERMAN'S COLLATERAL LOAN BANK 


Dept. PS.10, 636.38 W. Balto. St___ Baltimore 1, Md. 


EVEN IF YOU DONT KNOW 


‘remarkable U8 


right from the very start 


Once you start # U. S, School Course you look forward to 
the time You spend on your lessons. No’ tire 

nations. Instead of Ba 
‘happy pastime. 


Yone-Winded exp 
to play become 


rnp 


WITH 5% opr 
Kill fleas and’ 
ice quick 
7 days. 
OR WITH ROTENONE 
; for cats, dogs. Quickly 
ics fleas, lice. Kills fleas 
when put on a single spot. 


.© Way 


‘You bewin with simple 


EASY AS A-B-C 
w. 


dr work, learning 
below 
Sample. ‘They 


credit. 


“son 


U.S. SCHOOL OF MUSIC 
Brunswick Bidg.,.New York 10,N. ¥. 


Print and Picture 


A NOTE OF MUSIC NOW... 


You Can Learn Your Favorite 
Instrument This Easy A- 


No special talent, no. previous musical training needed 
it school home-studly method fs 


melodies. As you improve, you take up 
more advanced tunes, Sooner than you 
ever dared hope vou're thrilled to find 


Sourself playing many popular number 
by'note, And no matter which Instr 
ment you take up. the cont Is only & 
fow pennies 8 day 

you honestly want to learn music, 
c invited everywhere, and Ket lot 


fore fun out of life, send In the coupon, 


Tor our FREE 36-pace Booklet and Print and Picture 
ive full details 
ments supplied when needed 


Uses 110-115 AC or DC + INSTRUCTIONS INCLUDED 
WELD - BRAZE - CUT - MELT - SOLDER - HEAT TREAT 
ITE comblnation—tested at 


immediate ‘see—dust plug. WE 
D113, AC. or DC autlet 
at all welding supply stores, WELDIITE 
complete with Camerter Celt £1 
uiier with attached Alligator lip, for 
outer ith 


ttacturers, et 


SEND NO MONEY! 
Onler suit WELDIOTE 
COPTER C.0.0. 
Teturn WELDRITE tn 5 
bre refunds: WELDEN It 
foursd in hoods coating tn #10-—only 8195, 
CUlitornia ‘orders please ai 
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Do you want 


.«to go to College? 
or to enter a angel 


ot anywbers 


vitteh ye" 


iI Many, Finish in 2 Years 
American School, Dot. HCA6, Drexel reat 58th St, Chlcege37 


ation covering special train- 
fon on aye 


Diesel Engineer 
Bratt 


Say You Saw 
It In Popular Science 


IN 
FA rrastics: 


fe mutes to, 
i plaetie! 
hols or machinety required 


VERYT HIN 

lag olde for making PENDANT HEART! 

(ARDENS, MAGNIFYING GLASSES, ete sur 

Included” tue making, shout” $100.00. wih of 

Haft TODAY. GOD. orders 

UA he Canada eng 
mah 


MASTER OUTFIT—$3.50 
SPECIAL OFFER 


felon 
hovel 
Recepted. with 
The ONLY out on the market 


COMPLETE 


FREE 


IST CO. (Dept. A) | 


AD poputar science 


STUDY at HOME 


With An Educational institution 


Heo yi pete tring vn eer nowons, mae 

ith spate srteung win, bighe, nolo, omit 

BSE I Ont Wy Sistas we eee 
a ert 


ARTS and SCIENCES 


tn Philosophy: 
‘Surispradence: 


Education: Letters; Public Health: 
eychalogy Sociolouy. Physics 
nj Plastics Geology, Bolftical Science’, Theolgey 
Business and Commerce: Accounting: Mathematics: Sta: 


tistics: Agriculture, 
ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Archi- 
Si Radio, structural, ‘Mining, 
Chemical,” Diesel,’ Automo- 


LAW 


Complete Professional Law Course includes 18 Hornbrook 
Series coliege grade textbooks. Courses also in Commercial 
Law. Patent Law and Medical Jurisprudence. 

‘McK iniey: Roosevelt Incorporated. 4610-AB. Sheridan Ras-Chleago40, 1 


COLOR AT A PRICE YOU CAN AFFORD TO PAY 


“PHOT-O-CHROME’ «(235 * 355 
eee! 
PPE Ay nosy tenon vate 50c 
acme 


CLEVELAND COLOR SERVICE 
3974 EAST 13st STREET CLEVELAND 5, OHIO 


ror its FREE! 


‘Make money. Know how to break and 
ie today Jor 


tata horses tr book 


orae, elieck bere 


ERY SCHOOL OF HORSEMANSH 
Pleasant Mill, Ohio 


‘Do tt today 


(AQ Smake your own 
\@ (SoS sseios 
| 


te Sit hel tor riding shaping ond ol 
a 


fis iserecione The comple 


B&I MANUFACTURING CO. 


Joeet. M — Burlington, Wi 


RUPTURED? 


Why try to worry along with trusses that gouge your 
fesh—press heavily on hips and spine—enlarge opening— 
fall to hold rupture? You need the Cluthe. No leg-atraps 
for cutting belts. Automatic adjustable pad holds at real 
opening—follows every body movement with Instant in- 
‘creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, ‘Advice To Ruptured,” and 
details of Wberal truthful 60-day trial offer. Also endora 

ments from grateful users in your neighborhood. Writ 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


Now Any 


AUTO REPAIR JOB 


Can Be'Duck Soup For You! 


MoToR’s New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 
ANY Part of ANY Car! 


No auto repair job is too together into ONE, handy, 
fough when you've got Mo- easysto-understand. book. 


UAL! YoU can repair any- No Other Manual Like It! 


thing from “carburetor to BIG book—764_ pages, 
ear’ enimrauickly, easy EI Inches, bound. in 
Hight?” Just look-up ‘make, fabric —- brings you 
Model, “and the Jou tn. the 1S 200,000 service, "ry Clear, Pictured Facts on 
uel ‘inviex-vand go to ‘it adjustment replac Every Job on Every Car 
ear, illustrated» instruc- , facts on ever 
tions lead you step by step, car Built from 1985. to. 194 + Built Since 1935! 
Fo make such an amazing More than 1700 cut-away 
book possible, the engineer: drawings 


editors of MOTOR Magazine  Bhow You exactly’ WHAT to 

collected and “broke down" do and HOW. to do It! Used 

over 150 official by the U. 8, Army, trade 
and technical schools ev 


See How Much You Get! 
Now YOU—tithout coat— 
can see for yourself what a 
Wonderbook” MoTor's’ Auto 
fepair ‘Manual really is, 
‘ TRY ie FREE for 7 
eeetkteat eh B days! Learn first-hand 
erp how it can pay for itaelf 
the’ Arst few times you 


MANUAL, 


TRUCK REPAIR MANUAL, (Deseribed at left.) 
B Twili remit $2 tnt ddas at $2. tothly for’ 
Sinaine WE, ii Ase delivers charge with inal pagent, Otverwise 

sipabl in ays (Forelgn price, remit $10 


Print Name, i 


Print Adress 
Gane Ne, 
Yoxincoupos City, mnt B05) 


puals aseus iege’apetle= 
gh standard : 
ial Te Se ee 
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cor in Us 
SKroasing Tessons fn 


Etenelsec Rarer 


MENTR peal 
SCIENCE gs gear 


Tapection at our Fisk. 


iim sree Guess 
AX cry ori ay tse 


LOWEST PRICES FREE CIRCULAR 
MORSAN SALES 
10—15P 50th Ave. Leng Island City 1, N.Y. 


CAN BUILD 


wu gp U anything on ee 


0: 


MAKE MONEY MAKING DONUTS 


Mate new sreasceas donuts at home on eeetle machine, Set 
for cath to. grocers. 
Profits. Small nn 


NEW! MINIATURE co 
DUST MASK _! 


100 BOOK MATCHES $4 89 
YOUR NAME ON COVER 


Eye-catching Metallic Covered Book Matches with your 


fourm name om cover. OF any Verve, motto or Cleve? 2a 

Fo ge Be he he wah he hen aly 

Sifho for’ 100 Book: Ma IALLENGE, 
Somenets Spring 


QUALITY SHOES | IN 
SIZES 10 TO 16 


Fe eelalse tn Jargs izey nly — 
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BE A BUILDING CONTRACTOR 
Big Earning Opportunities 


DO YOU WANT TO BE ON THE INSIDE 
IN THE BUILDING BOOM AHEAD? 


BUILDING CONTRACTING 


FREE... 


Important Information Tell- 
Ing How To Gel Started. 


LEARN ABOUT the 
HOME BUILDERS 
TRAINING INSTI- 
TUTE PLAN... 


intial facts whether you 
sree in the 
building fleld or whether 
you have no previous 
experience. 

Action Going On Now in 
the Building Industry. 


MAIL COUPON 
TODAY FOR 


M Big years right ahead in Building. Right now eighteen million 
Americans who do not own homes are being educated to advan- 
tages to them in home ownership! Do you want to be on the inside 
in the building boom—where big money is made? This is your 
chance now. Learn about opportunities for Building Contractors 
whether or not you have previous experience in this fleld. Millions 
of dollars are going to be made in home and farm buildings, in 
construction of stores, garages, small industrial buildings. 


BUILDING INDUSTRY NEEDS MEN WITH ORCANIZING ABILITY 


The Building Indust: izing ability, by the 
housands in ‘constr sales. "Properly 
rained. men ‘dist ince, installation, 
Hurketing, Government eftimates housing’ demand at 40 silllon dollars! 


PRACTICAL HOME STUDY TRAINING —EASY TOLEARN BY THIS PLAN 


ing, Program that 
Ing you 

Modern method inning 

to learn, Fro 

provided: ts th Kind that 


pid promreae posable. Given 
Fr" your advance 

trations make it 

pe of informa 
to a man taking part i 


GET FREE INFORMATION NOW 
MAIL COUPON—NO OBLIGATION 


ar grggaine to ert tn nowt, Act tne 
‘ 


FACTS FREE for 
7 commarsiat trades Intiute, Des 
(00 Greenleaf Ave., Chicago 2% 


‘send fige Mutated Brochure and other information about Dailding Contracting. 


i 
i 
! CO Vereran [I] NON-VETERAN ! 
! 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 
In Our Chicago Shops 
TRADES THAT PAY 
LEARN BY DOING 


—=—CALL IN PERSON OR MAIL THIS AD TO—— 


REER SHOP TRAININ 


460 South State St., 


read by your prospects next morni 

Note top, bet a sturdy edvertising machine 

built to last for years. Low p' 

Guaranteed for five years. Send ni 
tt 


SEND NAME 
ARDMASTER COMPANY 


4546 RAVENSWOOD, Dept. 168, CHICAGO 40, ILL. 


‘direct 
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| CADET DUAL VACUUM HORNS 


Length-22 inches 


Flare-S inches 


t the Low Price We Can All Afford 


ce to get ais horn revulslook 
cioa che Soh bores 


The Protecturod Company Dept. 602 


4033 Windsor Road " Youngstown 7, Ohi 


An ASSURED FUTURE for You 
Learn Profitable & 
) WATCH REPAIRING /\ 


BIG MONEY WHILE LEARNING 
Study at Home— or at Our Accredited School 


‘Complete Home Correspondence Course or G. I. Approved 


Graduate Plan at school 


REPAIR CRACKED 
BLOCKS | AND HEADS 
ternal leaks in blocks, «: 


Iiders and vale ti 
inders and valve porte quickly avd aa 
yinh ullsco riage Seat.” SO d 


rots mor 


Write me today for FREE 


| decripive reter, Sexe plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.s. Hagerstown, Maryland. 


DRAWING OUTFIT INCLUDED 
with Drafting course: 
All the tools you need including fold- 
ing drawing table. With them you can 
put your ideas on (ge: quickly and 
with accuracy. With training you are 
all set to master Drafting in months, 
not years—at home. 


earn in Spare Time—At Home! 
(or at the College in Chicago) 
A few hours of pleasant home study 
every week—that's all. With Chicago 
Tech's help, you train yourself. ste} 
by step. This tested method—devel- 


oped over 44 years of C.T.C. progress 
“prepares men for good positions in 


CHICAGO 


TECHNICAL COLLEGE 
K-225 Tech Building, 2000 South Michigan Ave. 


Chicago 16, Mlinois 


FA nl 


GET INTO) 


DRAFIING 


The Draftsman Plays a most 
Important Part in INDUSTRY 


Practically everything that’s built or manufactured these days 
is constructed from blue print drawings prepared by the drafts. 
man. He is the KEY man in industry. No new machines can 
be built, no bridges erected, no buildings constructed. until 
the draftsman has completed his work. 

Drafting. is clean, interesting, professlonal-type work. ‘The 
draftsman is paid well to start. And he has real opportunities 
for advancement co high-pay jobs in Engineering. The tre- 
mendous production programs ahead in industry will require 
more draftsmen than ever before. 

Send today for free information. See what this training has 

ne for others, what it can do for you. Simply MAIL 
COUPON TODAY in an envelope or use a penny postcard, 


MAIL COUPON NOW 


Michigon Ave., Chicago 16, Ill. 
‘me FREE Dralting iesson with information about 
if opportunities in DRAFTING and how Lean train at hom 


[] Architectural Dratting —[) Electrical Drafting 
1 Mockine Drott Ost Drefting 
"Bh oui 


STAMMER? ; 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age and occu 

pation for FREE ART TEST, to find out your ability, 
ART INSTRUCTION, INC. 

Instruction Bidg., Minneapolis 15, 


e148 Art Minn. 


Nee 


"eo “et 


TO MAKE 


BIG MONEY! 


FULL 
OR SPARE 


= ie, 
Vas 


woe 


Now ls the time to cash in on thls big-pay 
"round busineas, and you nerd na expertonce? 


‘name wil brig all the facts Dont pans up this opportunity to start 
Your own business on a shoestring —so ACT NOW. Write at once to « Money Bach Gutaster 


Trained Artists are Capable of Earning 
$60-$75 OR MORE A WEEK! 


aucust 1948 45 


SURPLUS ex 


RETEACTINGS 
ACTUATOR UNIT 
Mid, 1 ecuae Fiing Fort bomb bey doors 


{Die | Geor Bate. Shof PM. 9S. 24Vohs 

é Pq, OC Reversible Motor. Lis 1200 tbs. with 
:) 2° pully. 4%" ameter mounting ange 
wo in great demand for powering farm boas, 


hesvy goroge door, hntables, drechonal 
dversting daplay ents, having 


‘An avelbien 
oer 0. 


corehlly fooled 10 
ive Tong lle. 


a) 


omen lcic trims, house chines, 
Le New $1.95 Each 


Shipped diy. Any bevery 
mich. Und sig oma 


nines $273k 
AIRBORNE SALES CO., INC. 
TRAIN NOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORN 
Lemar TRAINING IM MINIMUM TIME 


aston 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIFORNIA 


U. 
GOVE 
BRN MENT 


Start as high as $3,021 year 


Men—Women 
renare, NOW 


Nome 


———— rr 
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MENS FULLY CUARANTEED KE 


To-JEWEL WRIST WATCH 


DRIGINALLY sok/ up 10°55 


Sacrificed because they're post-war surplus 


WATER PROOF— SHOCK PROOF 


MARYLAND 
501 E. 


ISTRIBUTORS, DEPT. 113, 
Baltimore St., Baltimore 2, Md. 


AVIAT ON TRA NING 


AERONAUTICAL ENGINEERING 
AIRCRAFT and ENGINE MECHANICS (A & 8) 


Tin on fmeos Nev lew ce arti 
Write fr illesvoted cot 


‘Acronautical “Institute 


WATCH MAKING 


Set Selanne SchOGL OF WaTCHMAKING, Dept 


NOW 


HE HAS 


WHAT LOOKS 
ALMOST LIKE 


»=—_ 


He Got It Quickly At Home 
This New Simple Way 


Thousands like him, including girls and 
Read | Shiliacion' and lack of success in business 
FREE | iodine stia, can sow rejoice over tus 
Offer 


good news, A new way has been found 
anyone can do at home, for removing 
that blemished or old looking external 
layer on the skin called the epidermis, 
easily, and often in a few days time. And now, a new 
TREATISE is being sent to all readers of this paper 
who need it, in plain wrapper, prepaid. Just_send 
post card or letter requesting the FREE TREATISE, 
‘Address WILLIAM WITOL, Dept. 18A, Valley 
Stream, N. ¥. If pleased, tell friends. 


Why Spend Years 
“Picking-Up” a 
Trade? . . . This 
“Live” Industry 
Needs Trained 


‘Men NOW! 
Leam MOTOR WINDING 


POWER DISTRIBUTION PANEL AT M.T. | 


‘There te se ether ploce , « «no other way to get the . 
tame sllaround’ electrical training "you get ‘at MT Bee MAIL ~ 
Not A Home STUDY COURSE! °-™ You get actual - 

Mandtonrequipmant™ expertence nour great moder TODAY 
dx tang HOUSE WING, AEB E MOTORS aod 

: MOTOR "AND ARMATURE 

WINDING, CONSTRUCTION and MAINTENANCE WORK, MIGIGAM TROUCAL 
etc, New classes every few weeks. Living arrangements made. 2281 W. Fort St., Detroit 1) 


TUTE, Dept 
Michigen 
RUSH your FREE CATALOG ond complete informa 
NO COST TO VETERANS asian seats len wate 
COSTS) NERERAME tion. (Ne ebligetion ond AM eal.) 
sce. Easy Pay Plan lor  Vereron Cl Non-Veteron 
Mail coupon today. 


EARN WHILE YOU LEARN 
Our partetimn 4 assistance Get 
living expenses subs! 


NAME 


MICHIGAN TECHNICAL INSTITUTE } jooness —__ 


220) West Fort Street nae 


ZONE__state___ 


MAIL COUPON TODAY 
for FREE OFFER of COMPLETE PLAN 


e) on Baby Shoes We Show You 


es. Amazing re- 


)O YOU want extra money 


Fight away in a business you Silver. or Bron 


oF other keeps 


gan ran from your house with no fries yet co simple and easy by @Mowtestartathome 
want to start small—the easy, TY pian that yoo can Become 82 giants wetatze the 
inexpensive way—and wateh Expert Metalize "3 ~ _ easy Warner way 


ing in the WE FURNISH 


Dineen ad bigece motte see SEND NO MONEY EveRVTHING gn 


bigsrer and b te every 
ness Just Your Name—but Quick 
that the whole family ean help py, 

Find out fast how the love every 
with — a business that is stable, Pind out fast how the love eet 


permanent, steady — with a life 
shoes can be turned into quick 
time certainty of good income? Shows Gun be timne =) 


DON'T WASTE A MINUTE lifetime bosiess for you. Cam 
— ee paw Don’t send the PLAN. First send all facts free. 

GET THE FACTS ON METALIZING &,stem sent toyou on no risk trial | Tiidecise after investinste. Everything you send 

My wn shop does big busineashy costs nothing if you retarn R. | hows FREE 

arootmathons Twilseveal toyoc,, But get the Pree fact frst. Then 

Bittetane Becton Seid: Send pony potato ban, 


jo obligation. 


Process—trade secrets available coupon today. Time is precious! 
for first time — puts costing of 37 
‘actual metal (22K Gold, Genuine 

WARNER ELECTRIC CO., Dept. 28, 
1512 JARVIS AVE., CHICAGO 26, ILLINOIS 


MAY START ae 
A FORTUNE 
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yomeer BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 
PRACTICAL DIESEL ENGINEERING 
REFRIGERATION - AIR CONDITIONING 
COMMERCIAL ELECTRICITY 
RADIO- TELEVISION MECHANICS 


‘Your future mucceas depends larely on the re 
iatlon of the shel Sou stwende Bon & 


chances! Train at America's foremoat school of 
mechanical specialisation. Bailey ta recopeized 
od @poroned by dndustey, Halley’ graduates 
tet the top pay’ Jobe! Gal. Ai es 
for FREE ‘Catalog. ai 


BAILEY TECHNICAL SCHOOLS 


1656 So, Grand Blvd., St. Louis, Mo. 


Learn WORLD TRADE 


Buy and sell world-wide without capital. Travel abroad 
if desired. Men or women! Your own business — profits 
unlimited. Export ma laries to $10,000 a 

Practical, low cost home study course teaches you quickly 
in spare time. No previous special experience or school 
ig needed. World Trade Certificate awarded. Write to- 
day for FREE DETAILS. State if veteran. Airmail 
reaches us overnight. THE MELLINGER CO., Export- 
era-Importers, 1422-AR, Westwood, LosAngeles?4,Calif. 


A BIG REEL AT A LITTLE COST! 


to: “THE BARRY COMPANY 
Seattle 5, Washington 


WRITING? 


crafters Guild determines your writing 
porenalies shir abe APTITUDE TEs 
Teaches you fundamentals of ALL creative w 
You'study current material editors have 
and published, You learn how to write Se 
‘ruidies, Radio’ Motion: Pleure: Novel, 
Specialty writing of all kinds under 
fection of Frederick Palmer. EARN WHILE YOU 
LEARN through Storycrafters Guild Manuscripe 
Seles Seriefendioc EE APTTIVDS TEST easy 
[ STORYCRAFTERS GUILD. Depe. 117] 
3617 Hollywood Bivd.. Hollywood 28, Calif, 
| Send FREE APTITUDE TEST and deuils | 
of Home-Sudy Course in Creative Weiung. | 


Me. Mes. Miss i 
| 
1 


Send P.O. Money Ord 


P.O. Box 61 


WAVE YOU AN 
APTITUDE FOR 


| Ada 
LS —_stote. 
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Sheth cut on WP make 


-00 PER HOUR 


You need no experience to \| 
Teal Lawn- 


MAKE HOLLYWOOD STYLE CEMENT POTTERY, 
Dirdbaths, benches, coffee tables, stucco-rock, 
Fustic garden walks, ete. ‘Many more. ‘Color con 
Grete with chemicals. Start ‘with small capital, 
Oe brings sample, pictures, d 


HOLLYWOOD CEMENTCRAFT. 
‘8527-8 wongeriana Aver Maltywoea 48, Caltt. 


Roots bring $10.00 a pound, Now is the time to plant 
Ginweng. Seeds mow ready. #ree circular tells how {0 Jerow 

jere to. sell” your Toots at $10.00 a pound, Fesler 
Seed Co., Patchouwe, N.Y. 


STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B. Degree awarded. All 
text material furnished. Easy payment 
plan. Send for FREE BOOK NOW— 
“Law and Executive Guidance.” 
AMERICAN EXTENSION SCHOOL OF LAW 
in Ave., Chicago 24, Ill, 


DANCE SCIENTIFICALLY 


And Become POPULAR Overnight! “a 
STA PREMERA “SUSE een 


aa 
Bese $2 wate ee iene ah 
Bettie Bauer: Ooms Ble 
eects Bienes Gores Ob 


SILVERS PUBLICATION CO., ‘864 Sth 


‘hve, Toungstown 3, Ohio 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every “Hobbyist” 


PINE WATCH CO., Rm. 48, 29 Eldridge St, Mew York 2, Ne ¥. 


AUDELS Carpenters 
and Builde Guid 


Inside Trade Information On: 
How to uso the steel square 


SSRSLGs parecer burro 
0 ldo rages, Dugas ee, 
How to re ‘draw piais—Drawing UD 


settings 12 
{fo bulld hints and seadolde—akylights—How 
49 bulld salr—Hiow to put om interior trim 
How to hang doors—How to lath—lay’ Boors—1 


‘AUDEL, Publishers, 49 W. 23rd St., New York 10, N. Y. 


Keeps Cars Rolling by Making Repairs 
and Adjustments Easy! 
AUDELS AUTO auIDE 


For Every. Mechanle. Driver, 
Owner sad Repair Bop. 
‘Sent on 7 Days Approval 


Shows How to'Tune Up— Ke 
BrakerBate™ Batterie Power 


are. Fucks, B 
Engines in every detail, 
MEW FLUID DRIVE TREATED 
Easy to understand — 
1640 Pages, 1540 iustrations, 
Gives dennite directions on 
How to handle service jobs. 
‘ASK.10 SE6 {T- Get tie otormatigntor yoursel 
4 COMPLETE « PAY ONLY *i A MO. 


Publishers, 49 West 23rd St.. New York 
de"sAmomahty ar 


Tastallations., C' 
Plueprint re 


@ DRAFTING 


Mathematl 


ogament 
cals eure 
Delt eine 
om, He etal OF ra 


Fe the. nes! 


vo aig 


gitionine a0 


THESE 5 TRADES ASSURE YOu 


ters Lies 


Future Security 


"There's Always a Demand 

Arch: for the Man who KNOWS!” 

CHOOSE ONE OF THESE 5 LEADING TRADES 
Get Out of that Rut. Be a Skilled 
Tradesman! Have a Lifetime 
Career . . . Own Your Own Busi- 
ness and Be Secure in Your Old Age. 
NOW ssa ve sea 


THE 5 DIVISIONS OF 


shoes 


Dept. C 2610 Grand, Kansas City 8, Mo. 
—® Plumbing Drafting 
Electrical 


OCCUPATION 
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iavceiotity “eoasiaiade Suemeae ence 
{st kunnen, 83.c1.. CONSULTING 
ruecraGPtAFiN ENCIER SROUOSSURS The PENNA 


35mm FILM for 


LEICA, KODAK, ARGUS 


and other similar cameras 


ANSCO 
KODAK 
DUPONT 278s. 2 


ONLY $1.40 per 100 ft. ROLL 


Bach roll of fin 


Fino Pon, Ultra Speed 
and Su 

1s X, Super XX and Back- 
ground X. 


Las KEY POSITIONS OPEN IN INDUSTRY 
SK @ MECHANICAL DRAFTING Train Now! 
ko (© TOOL AND DIE MAKING 
v © Toot DESIGN AND 
« ENGINEERING 
(© MACINIST TRADE 
‘© PRODUCT DESIGN AND 
TLLUSTRATION 


inte" 
FREE 
EMPLOYMENT 
SERVICE APPROVED For CiviL- 
ose TANS AND VETERANS. ; 
ALLIED SCHOOL OF MECHANICAL TRADES 


Get Ready for Big Orpectantiet 
TOOLS AND Et Good PAY JOB in 


Seer Wien ¥ DRATTE NG 


UIPMENT. 
U_ START 


ENGINEER DOBE « Div. 2C, Libertyville, HL. 


and upholstery 

Patented equipment. 

shop needed: Duraclean dealers grow pr 

ius up to $20 a day on EACH servicemat 
howe Nationally Advertved services c 


Fepeat customers. Easy to learn, 
$ Quickly established Easy wer. Send to- 
'y for Free Booklet—Full details. 


DURACLEAN €0., 18-8CT., DEERFIELD ILL. 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Chev, 


00. Chey. 
Olds., Buicks, etc., Steels $7.50, 


SANDEE MUFFLER CO. 


BOX 296 LA Tl), LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE. LOS ANGELES, CALIF. 
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LEARN AND EARN AT HOME 


RICHFIELD, 


RED ETRACTOR COMPANY 1525 w'e's'x_ 
DUAL TAIL PIPE EXTENSION 
Fits all cars—chrome plated 


DEEP TONE $9.95 


joduced by 21% inch outl 


RAISE HAMSTERS 


The new wonder animals from Syria. 
Often called Toy Bears. Delightful pets, 
Evpryone wants them. Laboratories need 
thousands, Clean, odorless. Raise any- 
where. A profitable and interesting hobby 
or business. We furnish breeders and instruc- 
tions. Write today for free book. 

HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 
If you have an excess of acids in your blood, your 15 
‘miles of kidney tubes may be over-worked. These tiny file 
{ers and tubes are working day, and night to help Nature 
“and. poisonous waste. 


matter to remain in your blood, it may cause nagging 
‘backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
‘eves, headaches and dizziness. 

Kidneys may need help the same as bowels, so ask your 
druggist for Doan’s Pills, a stimulant diuretic, used suc- 
‘cessfully by millions for over 60 years. Doan's give happy 
Felief and will help the 15 miles of kidney tubes flush out 
Poisonous waste from your blood. Get Doan's Pills. 


MAKE MO 


and Build for Yourself 
PERSONAL SECURITY 
in a Steady Trade or a Small | 
Sound Business of Your Own 
watch and clock repairing | 


aN 
OCKSMITHING 
| and KEY MAKING 


A 
ic 


EDISH BODY MAS: 
: hort Cut Mathematie: 
of Si 


NSSSOta isaavee seve, Moa emteaeo Be ce 
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TTarciihinia | Want to Write 


H Short Stories, Mysteries, Articles? 


Money in a nd 4.3 | Free Lesson Shows How You Learn at Home 


reat new opportunities for people 


. REPAIRS 


Pyvicaiouien| GET THIS BOOK NOW 
REPAIRS In Your Own Home [TTT 
Send No Money ANT 


GEE YOuRSELE 
Sot the b 


PALMER INSTITUTE OF AUTHORSHIP © Desk U-88 


QUICK - EASY 1680 N. Sycamore © Hollywood 28, Calif. 


The Help You 


Ie7 MAKE YOUR OWN 


Kc RUBBER MOLDS 
b I 


Sik ae ATT 
gee sco book | ay" te 
‘Mail coupon today dows PROFT tion, MAR 

tg eg eS ips mak 
=e Pear 


A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE 


NELSON DOUBLEDAY, Inc., PS-8 Garden City, N.Y. 


PIONEER VENDING SERVICE 
‘ADDRESS ALL _MAIL_T0_ DEPT. 
461 SACKMAN ST. + BROOKLYN 12, N.Y 


Life Preserver 


JUNGLE | : 
HAMMOCK 


Shipped Charges Collec. Money Back Guarentee 


NATIONAL JOBBING CO. 


1703 No. 24th St., Dept. S-8 Omaha, Neb. 
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949 ELECTROCAR 
real speed shifts 


“98 


Complete 


The 0 Vig iil 


THE CAR HORN WITH THE 
VOICE OF AUTHORITY 


You too can become a Hollywood Wolf. Give the wolf 

call and make other weird noises with the Original 

Hollywood Wolf Whistle on your car. Precision made, 
Easily, 


ede of once, Postoge Paid 
| Gfisinel Hollywood’ Wolf Whistles. 1 enclose 


ash, check or r money order. Postage Paid, 


scrite for information on this est selling proved item. 


YODER MFG. COMPANY 


in 
Wet compere 
" completely elt 2403-41 H East 103rd St., Los Angeles 2, California 
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eae SURPLUS 


AND HUNDREDS OF OTHER 


7 BARGAINS 


Regulation tw 


En og 95 


7 LB. EXPERIMENTER 
1S ASSORT. KIT 


‘WRIT FOR YOUR COPY TODAY 


pe 5 Dept. PSB 
me 509 5. State St. 
CHICAGO 5, ILL. 


Classified Ads only 80c per word 
ad 10 words, To be included in October issve, copy should be in our office 
by August 23rd. Oct 

POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CI 


insertion, payable in odvance. Minimum 


1 issue on sole October Ist. 


yo 


CATALYST! Decarbonizes engine while 
ariving! Secylinder’ packet  Alrmaiied on 
Feceipt of $1.00. Big profits servicing car 
| Guaranteed.’ Ryder Co., 13336 Livernols, 
1d | Detroit 4. Mich 


i AUTOMOBILES TeUSTOM, Sizing 


TRACING. Car Equipment for, all cre 

Eanes, Racing Heads, Manifolds Corba 

Feiorg Muliers. to.” peed 

pa iterature $i,00~retunded ‘rst order. 
Molorersh’Go., 1fta-b “Great North 


“EE str fai, Sa a 
Eee a meena oe 
EPG. ELE Gree ol 


acy. “ Power” handgor War, Tat 
‘Constru 


AUTOMOBILE Racing, Sixth 
100 ‘livatrations maces, drawings with 
Bulging instructions for "rord-00 midget, 


Shy’ automobile! Bulg stock conversions! ‘pflennatner acer 


Fait Foudaters! Hottods Ingenious formu- | Zoed'Ge" Pennayivan ecg ae s"AC AC as" eaets 
Jap aoeed tera, dat. Uatrtne Ge | “Coston calfornie dolcup_accemories | feut-theel ative tr Znereing informe 


lates!" Yeniton’ “Gurburetont * ileage | aotid boot sess eriue pansle, lovers 
HES ne setae aa ae aie Dovtpaid: #28 GOD nay Kune. Demat 
~ MAGI, 280 miles per eulon your car 
au. Litersiure Be Jer rine Oa 


Biotetaong! srertel, aon 
gmeleta” Rewtouse Singuatrienao4k-at 


Files “pet 

galerationt 
ation 

Beating: 


CHEVROLET. Speed mani 
able to enthitia “feng reat “noktod 
Betformance” ‘trom ele fody thru’ teen 

‘Compiete data and photos for 
Suliging honest 


{iS oh ond ca 0 
Bete esr rece eh i i 
Se Seneca a 


Photographs. # 
‘Postpaid. Pour Barrel. Box L-2, Baglerock, 
Los Angeles 41, Calif. 


Book Fuh 
dire 
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2 AUTO SUPPLIES & EQUIPMENT 


‘Buy direct. Get, dealers’ 


70a 
Sora te Srey 
Ee ern ene ae 

2 3807-PS land. leago 13. 


gies Saha ne Comets 
Products. 563-1 Lake Houd. Webster, N. ¥. 
Sarva ne-ceoay re 
poe Sa erase ie ee 
Bee eerie 
nbs We 
eg eae 
en Sane. BE ol 
Peo (000 LaPrairie Ferndale 20. Mich. 


SUEVROUET. Paria, Searceinslor 
body geet metal Darts, Oroseman Chev- 

let: Minneapolis, Minnesota. 
‘WELDING. for low-cost repaiti on bod- 
fen. locks. fenders, Adds to” your profs 
Eniy’ with Hobart "Welders. Bree catalog. 
Wire Hobart Welders. Hox F882" Troy 


~ gasoline. Airflow 
‘write, Nehereo. La 


Tor 
‘Dept 


RISTS 

ing overrich mixtures. Pits. all car, 

free “partiewars write Vacuinatie 
Wis 


Mor Devi. & Dealers Wanted 
3 AUTO TRAILERS 
BUILD Your own ‘aller! Gave money! 


Bundling!” soe (oto), Atarine Mart. ‘Bui- 
io 


oA, New York 
MOTORCYEL ES, 
1H ies 


Sebi arta, 'play pens, baby 
he eit, Brulee hte Co. ati & 
2" OTORCYCLIgTS.— Chromium accor 
sorles, “New aiid feconltioned” motors 
Gompiete Indian Parts, Expert motor re: 
Bulldise: andian Motorcycie Suis, Kantss 


age 
igh fe aka ie 
Sie le 
NOeReE hea, pany Fai 
Se ee 
gece te Bie eras 
es 
io ih oa ee 
Fp re ea eee 
Beat lite. Mists at 
i ott meatal pe 
Sete el a 
ele at ara ar ati 
Se Sane een Se 
Sopa neue a ste 
Rg ee oe 
Float Ata Wil 
Siang. cen 
eeipe iad 


raled Motor 
‘rom out fac 


06. 
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wholesale, Large variety 


LAMP py 
available, ir bulidine Tepaiting, Or ree 


Blodeling, Order” ia any "guantliy.” New 
Tete catatog” Ive. Gearon Te 
South Desplaines. Chi 

LAMPS—Bulld own originals. paris 
sholesale “any. amounts, ‘Catalogue’ te 
Brows ‘col. No. So" ‘Wellston. ‘St 


Coule 13 B. 
LAMP Parte. Orders Hiled In 24 hours 
from largest variety of parts in country. 
Send toe for ilustrated catalog showing 
bard-tonget items and regular parts G3T0 
Lamp. "54168 Clark. Chicago 40, 
Ramyr Selenium laters 
sites immediate ship: 
bronze 


ment shoe 
Rounts. Wille. for lists Hollywood ‘Bronze 
Supply. Depts, 1710 W. Vermont, Holly: 
wood 2. Cal 


ELECTRIC Pencil Bheraves all metals 
$1.00. Bever ithe. 229-6 Dixon, Unions 


WELDING. SOLDERING 


York. No" 
ear ene i BG fe 
| dintor Service and Supply. McBain” het 
| SAWEEDING a profitable. trade. Lears 
| guickiy at best Sauipped’ achool in O'S 
| Betta for trained men, “Write ‘Hobart 


iy | Welding School dar tree ayalag Ot. ap 


Proved. Box 'P-886. Troy: 


Seno aoe 
he Le 


| Boy. 


‘Son Washing 
Rest setosepole i Hen 

“PROPELLERS 2-3 blade. Sied 

aztve boats Catalog. Standard Aerocratt, 

Fi Worth. Texas. 

~ VE 


engine “Courses. Opportunities for par 
fine employment while studying deal 
fiying ‘conditions. Write for ihformation. 
Gottsetiaik School of Aeronautics, Arian, 


FF Giechani 
‘Guat $-volume 


rs 
mand’ 
Aviation Mecbanics Simplified. 


gives 
construction. Instrument. maintenance de- 


falls on aurcrait. Money ‘back guarantee. 
Send “Ong” ‘bollat, For Ail votumes 0 
Popular Science. Dept, 680, 353 4th -ave., 
Rew York 10. N. Yr An $8.30 value! 


7 EBLECTRICAL SUPFLIEs 
‘© EQUIPMENT. 


Fins st 


Blectric generators, 25 KVA. 
single phase. 60 cycie. with radio 
Biter RutDiee st 3600 rota produces 2500 
watts. S18 09 irelene prepal 

Company. 1124 East 14th Street, 
Saivfornia 


‘Oakland. 


ELECTRIC Pencil: 
| g1'06‘pactowia’ ‘Beser Me: 
Ualontows. Pa. 
BUILD Model train motors inexpen- 
sively. Piper, Box 183. Royal Oak. Michigan. 


graves all metals 
‘Be'c Dison, 


Hopter a | & 


“BUILD-Ur-Own” 


PO jew combination AG 
WolderoAC Power plant. Portable 

Yeu ndevendent ot power Hines. Giv 
Ber ‘lus Power for tools, 


PR ON Ne aI Vockat 
ied Bausch iat 

WAR Surplus: New cae BS. 
sth a Berl Bites 


10_ MACHINERY, TOOLS, SUPPLIES 


‘BAND. Saw—Opocial $1495. Ideal for 
ottvigte © Hotne Wanting. “Stealer 
‘Wooderaft Toole ine, ii hake 
‘Mibeapelie Minn oe" 1) Mat: 
CSONORELE Block machines from 60.0. 
ccataog tree Concrete, Hauinment ‘Com: 
ny fas Gravois. St Louie 16. Missourl 
BACK geared etal and pod ating 


‘Sana Sane Jolster™ bat! bears 
ag Bas Bearing spinie shaper Se 
able,“ Demen sew tute Table. Ball 
Searing! Lowest priced Hine oy, heh rae 
‘in “market ‘Pree ‘catalog. Backs 
Machine co. Boyd, "Wisconsin, 


COOLERS. blowers. motors Gil, gaa, 
goal furnaces, ‘burners. Stokers, Circulat- 
| IRE: heaters.” Water heaters. Appliances 

Forest prices, Dealers. Superiar Lincoli 


SHEBEL Saw Filer flee all saws, Circa 
lar AP. Shebel, 7305, 2nd Si. Mile 
Saukee 4” Wis 

$2.85 POST-Paid. big box. over 2000 
mixed’ steel cadmium. plated” machine 
Screws. nuts. washers. ete’ Meltz Aircraft, 
New Brunswick. NJ, 
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CHUCKS. wenuine Westen) Independ- | 18_BODY-BUILDING COURSES 
ent Uneresl heuaad Thee" for 24 _Sope-BeULDING Sommers _ 
seh Area dares Lee ceeaeth | — BARBELL. qumbbels $9.52 ap. Stamp 
Bend, AC ker’ Gidake Mo “lot ten | for folders. Jackson Barbells. Springield, 
HE ee, fichiate""Weadet” cack | Rew ders. 
Bt rndo Wain” Oaviaa 
so RSIS ern aln Meae | gable Coe, Peg batt Gard are 
Conv Production, “Hobuy | "1 Co. Readme, Penna __ 
Uy | RARBEULS! #5 pound oe S108 ea 

punter Toe pounds den fot ren cing aa 

SAS alae | SNE: Dor Darel Oe.. Lendberat B3. 


19 SPORTING GOODS, GU; 
int alls #265, FISHING TACKLE, ARCHERY 


DRILL GRINDER for ts 
ee ad on 


ASTRONOMICAL Telescopes. binoculars, 
microscopes; Bought, sold. repaired. Hooks 
Liste oe. asmtseen-Reece, “Arierdam, 


"now wake ielgeepe. pairgnonical 
guipment. “ete. anay ‘book 
SAstonomy for “amateurs” Send $1.00 %0 
Popular ‘Dept. 680, 353-41h “Ave. 
Rew York 10.8. 


24 DOGS, BIRDS, PETS, RABBITS 
RAISE Chinchilla rabbits. Year-round 


fa boas OoTSaRT 
‘MOTORS, ETC. 


FULL lg, cus tp shape oat baiiginy | , BOWS-Arrows. write headauarter, for 

bigeprints. ‘igoha fects hlustrated Bud Achery aul cee 
fatalor, 0c (eoin), "How to Build are usiveied 

Bouts" Sook. Si.00, BotyiogHodseboat | handbook inatructtons alumne and shoot 

Binns gu "Cleveland Boat Biueprint Co. | ine ug 60c archery. 617-8 

Dept velana 


(Hii each, 
ks pany. Jeterson, Tex. | g60iy Lexington Ave... New York 21 
wp WR HB North Eaialie chicago 2°, | 5.090, BARGAINS. frearms.. binoculars, | Lod 

MARINE. Gttings, "accessories -— Thou 3 3 
sans of items (pieturea. priced) —Prompi benders 
selves Catalg i 0. Starine Starts Bute 100 wed uns. Pray- 
{alo Toa. New York os "wiltmar, Afina. 

SORT blusprints-Full aime parterma— | “eee 
delete by baal architects fire. Dower, | atten Sra advent Bue tn 
wt abe (with builders’ pang: | petuse 3-Volume Haltion. 64.96. “Outdoor 

rood ree Lite Cyclopedia.” tells how to, eet mare 
"feat New Yor as game: $208, “000 Taeas tor Sportes 

‘OUTBOARD motors—good Values, used | tmen-* ail outdoors questions answered by 
smstors. Also used Paria for experts. Guat. Gutdeor Lite’ Galery 
tha taodeis”‘Crandalistticks Co Se "North American Game.” ‘ian voluene 

tt Boston. St color portraits 3 mes the size of thls 
MARINE conversions for Ford and veep | Magatine” $5.95. Satisfaction oF ‘money 
oe, Lehman Manutacture | beck: Order C 
Le MASE, | Outdoor Lite. Dept. 


ee ee BES “Angora 


RAISE Angora 
gente, Angora, Ramuley. 170 Tutwiler 


Write today. 


RAISE Guinea Pigs. Make money at 
ome, Bie demand. Booklet free, Taplor, 


MONTHLY, Ralting Angifw Rab: 


2 ‘MILK GOATS 


RAISE Daity Goats, All about goats and 
goat milk i big. ilustrated © monthly: 
Muagarine. Sample copy 26c. Special Intron 
guctory Year subscription. only §1 (regular 
$2°n year). Booklet, “Primer for" Goats 
Keepert™., Pree von request Dalry “Goat 
Sournal, “Dept. s68_ Columbia.” Mo 


FARMS, 
OTHER REAL ESTATE 


ftc., with Dig new book called “Boats Any- | coin Ea Howe, 20 Mal Street. Coopers 
id." 236 pageshundreds of | Mille, Maine. 

photos, iagratas, ‘Blueprints, Send $2.98 

To'Popular Selence. Devt. #80. 

Sea Ner. Tote, ¥- Balaton ot 


GOOD FARMS—Ranches, Washington, 
aaipnesota, Montana, Idaho, Oregon North 
Dakota, Dependable crops, favorable ‘elle 
fate! write for Mterature, usin dest 
Typleal farm opportunities, Specity’ whl 
SES a Pa 0 Nertiern Paci 


FRLESCOPES, Binoculars. Mic 
bie bareain. catalog tree. Beownsc 
Gomipany. 24 West Asch Street. New. a 


wnoat ‘Kite—See 4uplay we 
‘Mart, Buitalo 72d. 


“STROUTS Farm -Satalog Free) Many 
Teatced Prices! yer S900 bar” 
Seine Coast to Const: , Write» Today 


~ WANTED one first grade lens in Shutter 
feue gene ee eo 
Te ae SEE 8 


15 ENGINES, MOTORS, ETC. 
WINDING Data; lating 225 movors_sin- | fri. Send teainp for catalogue 
ad tee bigs, $00, Motor Data, | Zack 


Strout “Realty. 255-2B—4th | Ave. “New 
York 19.8. ¥. 20 W. ath St i 
{a2 &. Spring. Low Angeles 13. Cal 


‘ards. Free list and Hterature. Mubbard, 
cat inno Ave, ean City a 


redo 
Thommeseekers 


Bauth Ozone 
‘MOTORS POWERPUL perils fant teneairial 
al ew. Mi 


telescope with tr 
distant -appear cal 


telescope, $4.00 
Science Service. Manorville. Ni. 


‘ASTRONOMICAL tel 


petra 
ileegor Optical Co. PS-8. Sun- 


Nertiute eneige. ee instruction Book. 

Wile! Weoart Wades” Box Feast, Tren. | TaN ps 
STSLEGTRIGAL rapes men_send forma: | _ BUILD srlmaedineny reling leroy 

gnure om Moor Winaing ewer and A. | siete optic! pate mnctuaie Tully poled 

Hy winders Motor tnaubres. Guibey. | 2 ata tr gui 

rer” ana iclareatraarss iO power) $0.00) 4° (60 Power) 

16_AMERICAN POLICE JIU JFTAU 


igue. ‘Triek’ knockouts. (200 photographs | Sands ‘satisfied not confuse 
Side hlutentions.) Eepert imatructione | with wiierior iene ofered al any Brice 
‘Tree ‘volumes. $235 varie | Bulletin ioe Rose. “Section est 
House, Box 40-A, Wall Station, WG-8. | Broadway. New Yorke NY. 


i040 down, 


LOTS $i00—convenient payments” 
sora stetlon On 


‘$5000. from half sere growing Ginsen 
seed nipped. "Crop Ca eerie 
‘ave. Winniper: Canaan” Seer 
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Ha ives await sn so bortz ment | WORLD'S daroue sigs | $4099 ACH tor ont tinea 
Fg on pe tems gag eg ge ey rag lg Poe 
fee, MaMinthatar fata | Westy hae sen a Bee a 
BOWE aga eteind Vantaa | esac ip wis eal 
big profits. orders ae ‘Hastex Prod- | “TRICKY Maxic Matchbox. It turns 
erate 2 Pr wreak Bee SOE Sala 
rs sha ed Fe 
qreteieets elects Werle | Wranaar Bear ast ae 
lg a ep ee a ioe eatin Ss 


ence | Kensineton Ave. Pita. 28 Fa 
Bently ese inten eles | at ORS, Se a J Dee 
Pintenga “tg Manager “of Agents or akatsus, profesional America 
‘A148. Popular Science Publishing Co.. Inc.. | 78FC fOr i paws 
hAve., New York 10. N.Y. | fast service fay #8 years, Doweias Maat 
peSTART lamp, business fp your bome | araate. Novelty” elreulars. GE TOe 
Raed hitter ents | Wena soins, Gamal ead | yo STAMP COLLECTING 
eee | nears am nd purses direct |“ DEALER'S Wholesale Catalog. Postage 
Ford’, Pema eRe HO THER | ae Framnecs, S031 Guvmnsbury: Baltimore 
Ager $100 "hts ‘ZOWIE-E-E! A Barrel of Fun for only @ 
piel ang. United “Skates, ramps cAbeo 


Booklet on Soil Building’ & wetter Com- 


EARTHWORMS. Send $1.00 for Rexiced | 
ting, Coalville Ravthworm Pari. Cool- 
Pate Ons ) 


MAKE soups, cleaners, detergents 100 | masatine seat‘ pay 
ik Se aR Ree | BA er, 
ioyme: Chicago 20. °°” MAGICIANS: Headquarters — 400-7 legen fant 
i948 LEATHERCRAFT Supply catalog | Professional Catalogue, pocket. parlor, Fenn fod tee ag really valuablett 
pe Are Graft Supply. 1205 Throckmorton: | stage tricks. Word's tines’ magic” end | Price emir be to serious spproval service 
Bort ‘Worth Texas, for Sa ad, Sh Ee | Weis dee es taewatee 
“DIRECTORY: Foreign project: #100 ‘Kanter’ a hur ma 
Foreign. Bervice ete ‘x ms, a Penna. Myatie Stamp Gaiden. Ne 
Sia on Vin LEARN eT 


‘magi pokbiecn emnaibees 

reading ‘write for pariicware, uackes- | _ WOW! $10.00 Worth Of Pun—Gaiy 
metalicrardcles, Pascinating work, Big | Such. Big Plats. N.Y" aoc! What & treasure hunt! Big package 
Drone. Shuplate, Box 1388. Lawton, Obla: | — VANISHING Gaara? Wick 200 Foreign Stampa from foreign missions, 


aE 
rs ther sources inehuges Stamp from Aten. 
25g Sirling ati Go. Hoar On “Wtt | Sty merc’ Bee Wiehe oa 
Prisstine ete toclates "aaa ae 
ectoratives ang’ rtassie worth Up to 6, 
‘Baer efor iota Appredah Ag 
Gana dantstown 8 ct 
Ser ates oo SGETAGH Unived-Giniey Catalog 7,000 
fier Sruating. Big CHlminted™ crater | SMgtations, oe Marva & Go. 208 Trane 
fics ER Sie Whase San erences, | st ae. Beaton 
HYPNOTIZE ar ence. ty pione—in. | _ 20] DIFFERENT glanbe—ataigeng wp 


BOOKS, PERIODIC) 


punchboards 


tat Se sccanses some aT 
potignt sold rented ana exchanwed. Cu 
"Free, Lee Mountain. Pioknh. Alaba’ 


‘HOW To Drive an Automobile attr Chaener Obase toile each oniy Sov tonbteval apple 
Tuustrated, $1. Ssafnte, Box 1030, Fevealt speedy sage metnods. sensational | fants! Littleton dinp ‘oo. Livteton 
Iteket. — | tegzets apectartlar stunts raph states 

‘ADULT “Dooketies 366. wilvega- | faliy iiustraieg complcte--s200 Satitac- | SIGARAGUA “Tin Pan Ailey 
1.001 Free catalogs! Hirsch, Spring Vale | ton’ guaranteed. No minors. Power Pub: | EcuaGernewing Georte Workin 
feyrd._ Net. lishers. Piz. 190 Broad St. Newark, N. J. | American: ag in natural cole 

BACK lenies | magatines. reasonable. | | “HYPNOTIZE others without ‘Trieste, “American Army” stamp | First 
Reedmor. 240 East th. New York knowleage.” Secret methods v. ive. $100.00 “Shanghai 


‘Gommemorat 
Corsica” Ancue. Antigve, others all Se ap: 
Riyals Gavia Stamp Go. Dept. 10. Latte 


SHEET GHparMaumy Sample Harrao, 
aot Wranat Bide. Benton alas TN 


OM LT of es 

Hamlet. Macbeth 25\ others, ‘$1.00 Grins 

detail Gua. Gray. Ine 418 Broad St 

Syrnctise i seacitoedsas 
1G, Spareuie profs taking mawazine 
oe Complete supplies, con 


“ALSCOPE. Maxicaliy reveals any 
ames: Court 


ahead ae aes Sula, eraiie. spat sae 
a are pee Mae 
ist pene ctats omen Bot HP 


Sables Foride: 


ny. 

POSITIVELY Greatest free offer—Latest 
HOME Model IYmLY Ores r 
urns Se. Scott's International 66.00 stamp album 


ing entire world, contains. 


Toft and pleasure in collecting ol 
coins. Send ide for $4 pawe iiustrated coin | i660. Call 


4 
Beoubies Sia i Brand Sts Mewar 3 

anaes sibaat 6s ie S| eeetaed See fult partner 
sudtated, We 1's eonan MES | seRAC DRO voates, Potn Mebeess | Ema alee Gann, ME Nasal 
Church Annex. New York 8. Basry. Bagdad 41, Iraq. - 


BOOKHUNTERS! All subjects Send =F 
anafhdaner ‘Book, Gervice, 630K East | oly calectors pay up to 6108.00 for certs 


F 
i 
i 
i 
q 


SET Lag i Se. rae SS 
fend ‘pages. ag 4", to Nt . Dept. 30. TRAQ appro deposi 
Biren. & ah | Bee S| RST at eee 


38 MAGIC TRICKS, PUZZLES, ETC. ste afuehinacn T'otreet, Philndel. | B&sz¥. Baednd 


Gataton 00" Book Co. Bex O71, St. Louis | value. Vou, i319 Teneiehin Way. Sacra 
1, Mo, ‘mento 14. Calif, < ~ 
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47 CAMERAS, PHOTO SUPPLIES 
~ BASS says! At the sign of the old “Horse 
‘Trader.”* 36th year. Thousands of satisfied 


“CONPEDERATE-States"” tweive ditfer- 
gpt“imusea10e- approval applicants: only. 
tania”, Hox Eighty-Seven, Albany 1. W.¥. 
‘FREE — Canadian Sets Royal, Visit 
gagstte vi George ¥" Coronation  gubiee. 
Box tise SO Grane Red 
FREE. Irish commemorative coliecion 
including ‘ebeltion is 
Hayman, 125°. Wil 


GIBRALTAR Packet Pree—Nice collec 


Sta Dent. “R. Morente 5 
FREE: twenty different foreign com- 

memoraiive stamps. with. foreign. appruy- 

fis. Modern” Stamp" Service. Box” 124, 
id Station. N_Y. 


‘FINE Approvals. Past. personal service 
What countrieg to you prefer! rit’ send 


thelr stamps. Silton Bkihne 
Lone Beach 12. Calit 
50 DIFFERENT Japan stamps and our 
rice Hat ope, ver dime Btamp-saicn 
‘Onkland’ 4” Calitorai 
POir fncused? Siang fom 1) comic | 
J96 "No approvals Blea. Bowling Green 


os BR Ghee only $6 ig ewok 
santa, io U.S approvals. me Hayeock, | 
‘B“ecth se.. Brooklyn, | 

SS ORITISHE Spain. French Colonies. 
fads, rid alriail packet, 
‘approvals. “Pan-Americait 
Hew York 3. 


e miiler 


‘wit 


erie Ge. | 

iran "Narwiehtown ‘eran 

FLAG Stamp Free With U8, Approvals Approval 

z egos $39 ‘Oakdale, “Chicago. 
“ROGUES Guliery Packet, Hitler-Muiso- 

unisdo others. 3c: Premiut Barat 6, Me. 


Bulgaria 
he-Wolt! *ttaly ona 
Marshal! (Pitcairn Mutiny Tsland). Gonm= 
Memoratives ‘and Pictorials! te" with ap- 
Broqain. Bear Stamps, Jamestown, New 


“SPANISH Air sel free to approval 
ernest atatae? Com 


wg UNSORTED Newfoundland 256. ‘Rexi 
ules Martair” negate. "Zoronto 18 


TFFERENT warmpe ioe, F Tunis, 

Wakeman ave, Newark’ 4. New Jersey 
SIA, 

benutital mi 

Binnaard. Box 


‘HEUTE wt Pee at 

Sood itrerent sets, Pree price dist of al- 
ie cere 

ar at tarsal 


ron Ber 8 ate 

BRS SP arenas te 
on ce eee ee 

ee es 

weer 

oe, ari SE. ee 

EPR 


iuaing 
Zeiss, Leite. ete, Satisfaction always guar. 
Aaleed for, your, suoney back! ass Ours 

eg 22 trades Tom." Wre of ike. 


BERLIN Bears. Complete set of elght and 
100 ‘different stamps only fe to approval 
applicants. Reien ‘Stamp Go.. 4641 Ren= 
lore: Chicago 40, UL. 


207 ALL Different ie You will And 


“REMOVE Stamp 
se ‘Be. ew 
‘Maas. 


PHOTOGRAPHY for pleasure or profit, 
Lear at sbome, Practical basle ‘train 
{one estabiihed school, Write for book 
American School of” Photography, W326 
Richisan. Dent ava. Chicago's 
KODAK Azo paper. Tis" x Ti 
cally packed in ‘ross’ boxes, single 
‘lossy’ "Contrast 
guled eatance at 
‘Bostpatd, 


to0-8 tha ate. 


BUY. sell. trade fine cameras, Jeni 
sgepEe Heres ra0" Earemont” Dallas 


‘min MOVIE Bm devel 
From wan | BSG" Nomen aber ao ee-'8asimn ene, 
eet Box 962 Peels | Radiant Cine "Lavorataries ‘Box’ ata, 


“GO¥A, NUDE” sci compa >= 
proval amp company, Tamaqua 
Epona. : 


TRADE 100 different stam 
for oo suterent. Perini, 34 
Bronx 88.8. ¥. 


‘end dime 
Tornfara. 


IPPERENT ‘embroidered 
chen 61 Other Darvaine insignis 
eee poetees, Ree fe 2 HLT 


from your hobby. 
profitable Honbles Magarise tein we soe 
Fes “of hobbies th 

{oea-fied 


fon’ 
Handeraft Bide. Kansas City 16. Stiasour! 


PRECISION Pan-Head. Alloway (iit 
aiversutly adapted for ail cameras, With 
ntaut on~pit attachment permnits, easy. 
Setting on of camer. Value over $900, our 
ice 41 00\ postpaid, Delia Phowg, Supply. 

‘s ‘Third’ Ave. New Yi 

eqn ctor FROMRCTTON cea A 
etal used but guaranteed to. be perfect, 
From Gaverament surpiue specially priced 


im bulk for home 
aunaein 


perlor! 105A. 8. Wel 


KODABROMIDE 
$25 feet Tolls, Bho! 


833.00" Our 
beta hole 
“Third Ave. New ¥. 

TREE 2:7. coist Gilde aod Five Gr 
Negative! Send. self addressed. stamped 


foveong tor samples, and catalog James 
Brn Burbank, 


S$" rearerd, 
Gant 


PICTURES waver before pou 
abeed. 


"aronaway. 


Fimgven Ouaranteed’ 36. exponure care 
ridxen, 4 for $250. Per dozen $7.90 pont= 
pat ied 


Photo Supply. 600-8, 
ein 


BUTTERFLIES real assorted tropical 
unmounted, named 20 Tor $2.00, Amert= 
gin, Butterdy’ Go '34e7 Park Helghes Ave 


‘MOZAMBIQUE trigneles. unused. Bet 
10e" With approvals. Varke. Stamps. 
‘South Pairela, ‘Chicago 99. limos 
rice Uist free. Stone. Bor 


PRE! Liberia Triangle, 
ovas. Martin. Box 1128, Miami Geach, 


all set. with 


‘ts. 
$a00. We ‘ean supp) in all sizes 
‘tha mountings of all cypes Send orcer of 
Write for details today. B. Lowe, Holland 
Blae._ Bt. “Louis. ‘Mo. PS. 
GEMSTONES, rou. polishes. Crptal- 
‘specimens, "variety, lowest 
Belsees 3 List tree. Plummer's, 3068 
‘Ban Bless fornia 
‘GEMS, = ‘and semi-precious. ail 


PETRIFIED Wood. 12 cubie 
$200. Flossie Lee. Mountain View 


{he Sorld's loremost writers abd photogs 
Eapners 007) Camera House. 383 Newbury 


‘Boston 15. Mat 
AAP Aerial (Combat Caineras, 


fon 
manlactitea (Oy Graftext totoraciven 


ey 
Herman Sire 
“ANECO Gykon ¢ x 5 contact, printing 
(ber inele welgitt tlonay packed in Bross 
es, guidated but guaranteed-=75¢ each 
gross for 815 postpaid. “Delia 
Foie, ‘supply. teo-b Mnitd Ave, "New 


STOUR prized negatives make beatiful 
hy: economically 


Emhuser. Box 232. White Plains. N. 


¥ 
~ZIRCONS: 3 dazzlers. totaling 3 carats 
‘$0.00 feaay-to-set-Don Nuse. Armonk N.Y. 
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nabpy’ ot Dhotoaraphy and learn Bow to 
Photography and Tears ow to 
Finke beter picturen, Write today for our 
atest, book Eatalog and. sample” copy 
American Photographs. containing articles 
ua pictures by the “world's foremost 
‘Writers and photorraphers.. Camera, House 
Got, 33a" Newbury St Boston 15. Maas. 


BREATHTAKINGLY beautiful 


color 


agmm. 


ren 
Ste $5899 Guaranteed. Magazine. fim for 


Roos vita Baad do New Wark Gas 


sides” Lists and 2 samples Gde_ Maine | $-10MM Silent. 
Producth. Hox 16224. Portland. Maine." | rental. Hbrary.- All~ latest subjects, 
fat (satnple fm ibe), Garden Pilz, 
PHOTO FINISHING Hit" West 80m. New York 9 
THREE prints each @ exposure roli doc | ,,SAVE $30.00 Fx (Send stamp for, de- 
‘Two each Joe. One each ape. Reprints 3c. | {als Bonnie's Fim Chub. 422 Haven Ave- 
Pred ‘A. Eastman. Bode, Towa, Ham 
Fret astnan. Sede. tova. |" Nacarwoon ties. Soy compe 15) 
stone, 


See SE 


SPRINTS Sent sre’ sage 
ze fram Your Toll ur negative 
Soe. “(rrial otter) Winlard Studios 
38350 land,” On. 
ecSENSATIONAL tntrodusiory Offer Sex 
this a-and toc 


{reftmndea). Catalogs 10e (ref 
Lunenburg’ 10. Mass. 


EXCLUSIVE movies, glamour Slims, p 
jectors.” Pree’ catalog." Home Pix- 
‘Broadway. New York 

_ IMMEDIATE dellvery of 1émm Sound 
projectors, Large stock of Castle, Official 


Bro. 
tend 


‘Movies. di 


‘(Home fi 
South Pourth Strect, Allentown, Penna.) 


FILM—Pree processing 100 ft. 16mm. 
Weston 12 $9.29" Weston 24 44.90" Weston 
‘34.85, 23 it, double Sim. Weston 12 


MUSIC, 
MUSICAL INSTRUMENTS 


SOMETHING New in 2 x 2! 100 Ni 
original art slides, full frame, Ansco colar 
ever ‘betore offered! Mounted slides! 10 
for $4.90; 20 for $8.90; 20 for $12.80; 40, 
for $15.36, No G:0..s. All orders si 
Destbald. Benefit Corporation. 3807 B 

eat St. Baltimore 2 hd 


BENEFIT'S Strip-O-Slides. now avail 
sable. Needed by. 


Weanuparcncies” 9oc for 36 exposures (uns 
Mounted). Satisfaction guaranteed oF cam= 


{hiner "and Complete. ifermation Dept 
PS. Rochester Laboratory. Ino. Hox i 
Rochester 1. Y 


ie ee 
Re ASORTPSM Sal ot Be 
ie plan 
BG ihe GES ves 
2RACEIPUL MGien fmt et 
SEs SOI kes 
bistet "ileal had 


SL MOTION ProTCRES. 
SOUND EQUIPMENT 


Hanses City 2. Missouri. 
SOUND features shipped. rental $3.05, 


1.600" shoris. 42." Pree ‘catalog. National 
ipeme Revie 1 "Bey Sirets ew York 


ART Plim and art subjects; Get them 
aulFrom Benet. Be Azet with the best 
Sir peeiat abies tnfrtm you al 
we “for free catalogue’ of over 100 Sai 
or tre ea over 100 amon 
ithd_ioram “subjects ow iy" sfock 
fated folder of ity 

Kiruna now available 


UTIPUL Kodachrome Slide and 
Line Woe Slide upp A gervice Jit West 
‘Tuscarawas. Canton, 


"BASS says! 38 years of leadership 


I 
Bept, A. 119 W. Madison St. Chicago 


KODAK Super-X Movie Fim at Give 
Fea rcs! Gov't, Burplos bat, Good as 
ft Mested and fully guaranteed. Yemen 


fo Btagaring su 36: 8 inte 

Bouble 861.05. Processing’ included” Stock 

p96 Samper Shoot otatop. Boon 
‘New York City TF 

SHOViE- iim citremendeus sgrmezt 

Kodak Super X. Govt. Stack. gt 


LEARN movie projection. manasonent 


ree Gaialog: Thegtve School. Eunira. NY. 


60 porutae science 


ART Movies 100 ft MM—#8.50. 100 ft 
16MAC—$6.00. Free lst. Camera Place. 3707 
Eastern Avenue-PSM. Baltimore 24. Md. 


eee Eguipment bowen. 


BARGAINS, Harmonicas, instruments 


MUSICAL movements, 
Pevar's. 428, Viola. Phil 


‘00 Pree phato, 
phi 4, Pa. 


3s SONG WRITERS 
(OEMS Wanted to be set 19 mune, Free 
‘poem, 


McNeil.” stas= 
‘S. Alexandria, Loo 


siomhip. Advance Royal, Send your 
7 today for our exelting 


es 
Ea aee gee came Os, 
Shee a sae 


|, POEMS wanted for musical set 
Poem {oF unmodiats consideration 


Free 
oiler, Sg Soviet, Su-J Wet ath, NE 


‘SONG-Poers, (ities wanted. Outs 
repesitg: Apecal Serre). it 


Kealfrern NAVE. 


Hon! ig male writin 
cofier LeneTex Studion Leonard 2, Fesas 

WALUABLE!. Names —adaremes— Song 
‘writers--detaile=-Popuiar, Box 
Tinta." Georeia i 


RADIOS, SUPPLIES: 
‘& EQUIPMENT 


cy 


lew, 427-8, Clinton. Mo 
U8. Slenal Featherweight Ear 
pncate $Lu0 adie Service ment and ex 
Deruieatere send sian Yor put gant ro 
Pataloque Save dollars. United Radio Co, 
‘00-4 Newark {oN 3 


‘ANT model Oims 16mm rentals exchi- 
ETERS uRY ceosiose, ap. Bevere 
Films. Box ost,” Detroit 31 


FIX any radio, Amazing new instrument 
locates radio troubles oe ‘aul a 


Etinote 


RADIOMEN, Servicemen, 
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sets" (SW 


eleding aioe 


Radio Leader. La Verne 


statuettes, 
robber 
‘Amazine 


AHQUID Rubber “for taking fesible 
soley. Gast “novel % 


indproof pias 
molds, Cast novelties. 
Big Money—your own 
Bee Wale, ing Rroduct, ‘icbea 3 
‘Bireet” Boston I 


100%; ‘PROFIT selling Snake Orchids 
Devour live insects. Enterprises--B, Tor 
Fonto 121 Canada. 

OPERATE while you walt studio, aay 
toclearn Cameras, “Dircet positive phot 


Woe Flatbush "Aves, 
Brooklyn, N.Y. 


LOS ANGELES firms employing 50 or 
‘mote persons: executives”‘attes. $1.00. 
‘Sclentifie Service. 1026", West pth Street, 
Toe Angeles. 19. Caltiornia, 


3% OF PROFITS brought me independ- 
nee? Tine you how: Profitable: spare= 


{ine nome or, men and wosten 
jerfulne take it youreel tions fret 
Write today. “International.” #347 Parnell 


5-25. Chieago 21. Iilinais. 


OR ae ting Betas 


ating "Supp 
Pirces. John Sprinkle Vso. Marion: indiana 


ite vendora,_aniazing 


censieny Siver-ine 


MAKE $5,000 or wore year in adver 
tistta. Be your ‘own. boss. ‘No experience 
Recessazy. how. Write S.A. adver 
sine Ca Grange 6. Indiana. 


‘FIX Cracked Batteries"! Easy Dig 
sits? Gement $1.00 can! Pree details! 
evens. Grand Junction 1. Colorado. 
MAKE money making new. sreaseleas 
doughnuts at home. on electric ‘machine, 
‘stores. cates, 
‘Send’ for. free, recipes 
iy 3008 South 18 
Bre Minnespols 9 Rhnmeacta 
FXCOME from local information. No 
Company. La ‘Calif, 
GOLDEN Opportunity “How to Estab. 
sh aiid: Operate A Buccesstul Mail Order 
Business.” ree isformation. Palmer ut 
Heations | 4219-D. "Southwest Marigold, 
Portland 2. Oregon. 


TRADE Magazines hel ahead 
Latest copie every trade, busines or 
erat for only sats cach Wate vedas 


Free price list “Gommercial 
Buvlihing Co. 24s North Ritter fnelan= 
polis 19. Thaiana. 


REAL money making opportunity, m 
ine interlocking” Coperete baling bigs. 
Hex Products Co. Dept, 21, Piai 


GRONZING baby hoes u bie busine: 
‘start your own business for $3 95—every= 
thing “furnished. "Metalseated. Box 2008. 
Wichita, Kans. 


BELL Oreetinn Gare 

Noveliieg Booka Cares, Prodtet” Catslor 

Freel bifeo. 434 North’ Wells “Street: 
ieee. 


“VENDING Machines: big money! 
‘an investment as low as $10.50 will start 


ames, Ge parkway Machine Cocporation 
‘W. ‘North Avenue. Dept. 9. Baltimore 
If Maryland. 


BIG, Bafening for Bie profite, Over 108 
tens 


HOME Mail business offers scour 
guccees! Start Rmall-builld from. protte. 
No experience necessary. fuet folder tree, 
Wrile Beler's, Wisk Hotter. Bethenem, 


GOLDEN tunity own operate 
oles “aistributine. ahd “service Bunie 


Hesnes Heady land iMerative Rarket Feat 
play, Sth: 
mand 


Severin metho proven bo vest, 
ent required “for ‘electrically operat 

itipment and. supplies Distribute. mers 
Ghancive to stores large’ abd’ small. Write 


Hinson “company. Richmond. 
RAZOR Blade vending machines—John 
‘Smart, 626 Bans. ‘Newark. Olio, 
MOLD-Makers, Alr-Cure concentrated 
latex. Lowest priget, Major Chemical Co, 
SL tame te coetece. Nae 


ENVELOPES addrened accurately, rear 
sonably. Fast Service, We have capebie ad~ 
resvers, in your” cliy. (Gleteay’ System 
S1la-2 ‘Bueuid Cieveland- 3. Ono, 


iI 
Joiner St.. ‘St Augustine 


‘MAKE money ing saws at home 
on Glectie machine "No experience neces: 
Kary. Hardware deniers act as your agents 
to aecure Work. Send for Pree fae 
mndenes “Ailet 40° shows complete plan 
ir seria dn ehare tine ‘Foley ate. 'Co. 
48 Foley ‘Minneapolis 18. Minn. 


“YOU piake them. we sell them New 
Terrie 


"TREMENDOUS profits in perfume. Com 
plete instsuctigns "formulas $1.00. Box 
Duxbury. 


NATURAL tiping. tier Bora thie 
Free Sample. "W. Wooley. 115-B Donald. 
Peoria, Tilinois 


CK Money! “Repairing Car Batter 
et ‘At home! Easy too! Write. Battery- 
‘in. Urand Sanction Caloragar 


‘A PACTORY im Four Home garage? Mig. 


soe eae Ste GENT ar eolanre astra force: 
yeltegiphesr tg MacGrevor, Tahoe Val 


‘START io Business for Yourself Postal 
brings free details. Attaway, Box 172, Sta- 
flon A. Atlanta, Georgia, 


SELL omice suppliee by mall Repeat 
Ddusiness makes good profits. Details 
Gieun ‘snyder’ SP Spring, Beachwood. 
New Jersey 

POPCORN Machines, Potata Chip oui 
‘te Logg Raking Co. 4860 Hi 8t.. Spring 


‘MAILING postcards selling repeat mer= 
chanaise is lprofitable,” Everytiing. sup 
plied. Detatts tree.” Gordon 


ington 2D. 


EXTRA dollars or a good living with 
your trpewriter. New, xtlustve opportune 
Ty Never before offered. Get details 208, 
‘Sehroder, 251 Bush. ‘Covington 2. Ky. 


avoust 1saa Bl 
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ial ope and | Saat 


‘Latest 


‘bane 


SELL! Balloons. Combs, Special 
guanaiie, “Carleton “House. "Distributors 
‘as City. Fexas. 
OET Hundreds “Money Making Deals. 
pubiness deus, plans aid Manunctring. 
‘Atpacine,follo’ fee “austin Malt Service. 


SS STRESSES os hain Daaiia ot 
metal Instructions "$1.80." Four ampere 
plattne Cunt with, iattuctions #18 96 
Hight ampere Unit $20.95, Kissel Electric 
Fiesoce a Beveten“Gaien_Ghis 


RONZED 
qupplien “AN metal broaze bookends. pics 
ture frames, ashtrays: ete, Onyx asiirays, 
desk sets. placaes,” Hardening ‘solution, 
Stamp pialine recites ‘with, powerstat 
control, $85.00; Geared motors for art 

Hon "fae fo, Lead ined Tanke. Wri 


sea, ca oa 


SHOW ane where tp sotaiy aoiaL_ Pa 
“eve. Siar ‘Service. Wapakoneta 


“SELL Gualliy, paints for established 
manufacturer. Exclusive territories. food 


‘ate upholstery "hop. Com 
folalery inatrctin manual $3.00 Money 


Order COD. "Upholstery Service 
S30 Auchigan Ave 


Chicago. Th. 
‘ALL Kinds American. Swine waiches 
paw ang tne, Foal By 69-8348 0: bret 
oblate BeCHIV75. Little Hoek AN 


21 MONEYMAKING candy app! 


400 MONEY, Making Deals. Formulas, 
Malis secrets. Tipe. Folio Free, “Formica: 
Nat Box 972 Dayton, Ohio 

‘TESTED formulas. Inter - 
TESTED, formulas, toyereating, deacip 


‘Pont. ‘Terre 
Have. Indiana, 


10.000 FORMULAS and ade secrela 
ree ternture, Siiimane, {5 Kisgstoh 
‘Ave. Brookipa 3.8. yu” YU 

TES. Soaps. Delergenia,_Dentifrices 
sfeenine, ids” bleaches." polstes- adhe: 
Sven ‘cosmetics, 1-001 oiber_ formulas i 


Save mon money! 
Order "Book af Formulas” C.0-D. oF send 
Popular Science. Dept, abe. 353 


‘New York 10. N.Y. 


LUCITE, Plexiglas, All sive sheets, Cost 
sonare font G2 3 12 V/ae toe aL es 
Pte? 614s: I S1.da? 6/16" $2:69."ine 

Horr postaue * alnine’ Piattics. 230 ‘Fitth 


Me Bae ‘Bheet sie fe, Bae, 
Beate’ hoseaik Pigebinings: Gratt 


ete Siaplifeg telhods praet 
ees {Sod Went Nar ‘noliys 


VLUCITE, Plexiglas. bake ta 
sheets. rods, tubes, clear, colored. Internal 


facvie lodkyayen ecmanig yee Brice 
fet Martin Patho. G8 Arcade 
Providence. Rel 


i CHEMNOALS AND APFARATOS — 


EARN Money evenings. 
plicatine ‘comic ‘cartogns tor 
‘Aaservice ‘2 Aruyie. Wisconsin 


‘FREE Folio—400 Money Making deuls 
nusitess plans Schemes. Formulas. For= 
miley Prod.. Box 12. Dayton. Obie. 


MAKE. sell. proven sellers exotic novels 
{ice Sample wsirvetion. “Burton. Pinnl- 


{UBACREAM! Nafural Rubber Latex! 

Makes molds quicker! Thicker! Pree Sam- 

le convinces!" Casteraft. Studios. 508-5 
Fils" Atemon_New ore 1 


fas Park 
‘WOULD You pay 37a 9359 made? 

gaiorcltunratea’ book “505 Oot. 

fu Eat someting 


at Expect 
da PaetBe. re Californie. 


IX Shoes preserved. Formula 
autuetions 6100, ilies e Bases, Novelty 
yoni 's6. Hivae ‘Park 


is FROM Sure Fost Pwd: 3 
gpeeeary WFter Woodart. Bride 


| 1 MAKE big money in the mail-order 
PIP a a as a 
ne ‘ttle. Rd #1. Glen~ 


{eil" you how. 
thaw: Pa. 
“MONEYMAKERS) “300” are in 

pork, Sew" Moneymaking” Secrets 


|_RUBBER: White 1 
lea'e finest exible 
Extra heavy viscosity! 
for home.” class 


gud robber! Apeer- 


‘Slog per walion. 82.08 per quart. and $1 
 half-pint sample. Parcs! post prepaig! 
iastercratt Su any 3051 Bt 

Ginir Ave. Cleveland 18, Ohio, 


7 MONEY MAKE: 


Deore NEES: 


‘ence unnecessary. Particulars free. Wag- 
‘Sher, P-i25, West goth. N.Y. N.Y. 


“DON'T take orders from anybody! Be 
your own boss with help of big new book 
“How To Start Your Gen Bustness.” 60 


help’ yout. Send #1 98 
Dept, PS-880, 


aetahe Aves New York 


ion oe etund euarantee 


‘WIN Contest sionéy. send 35e guaranteed 
inuructions for wring wining answers 
Winacontest. 22 Westlake Ave. Auburn. 
New York. 


58 FORMULAS, PLANS, ETC. 


FORMULAS for prentyve eel pod 
ts Bore. West 


EARN, several thousand yearly handling 
advertiine pens, Bermeauent Arrow Press 
(Dept. 8). Box #33. Butisio, NY 


62 porutar science 


‘PORMULAS—All kinds. Latest products 
Kiterature free. Kemico. Park Ridge 13. | 
Tinos. 


SAN chemi a 
sat wna dey Bapsite 
eee thy Naat eerie 
oS th i 
Poe oma 
car eee eet 
Fee Sasi Sth i 
ng ea Wet Beata ae 


EW Laboratory a 
scale and apparatus, 
sands 


i 

eh ay hea 

Boer Eecaareg creme 
Seer Seer 

of tener oes 

ge ested Reece 

2 eeu 


wa: Chemistry. “mineralogy. 
‘Tracey Laboratories 
[TERRIFIC arguing ih Siglo 
Sk yg ae 
{85k SPea"We ronawty New York” 
CHEMICALS and abpafatuy for indian: 
spi analy iguana” pvacelaberatorie 
Soe tc Hine Ave Roker ACY 
CHEMICALS cance quantities appara 
tus. catalog. 10. Flelscher's Laboratories, 
Beret We ates 
ou HELP WANTED 


“TF you work ima factory oF al 


EARN up t $520, month part or full 
time Keeping books ‘for small” Arms. Sim 
plified ssfetem.” Write Tax-Saver System 
Dept B. Pt. Worth. Texas. 
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FOREIGN Employment? July, directory. 
applleation forme ahd bulletin 39-B. $1.00 


OF/C.0.D. Foreign. Service Insiitate, Box 
Sooi-a, nami 3h Fla, 
@ AGENTS WANTED: 


a ributors, fo. te 
3S Eger tors, Bo;glo plas 


“Gold embossed monogram station 
ery Sansple tree Denbars. Sanford: Pia 


BIG Profits selling 


EXCELLENT Sldsing Tor pritina 
advertising. salesmen. Decalcomania 


cle tige Mayan ganar | He ‘bode saline genuine 
sold window letters: stores an 
‘Metallic Letter Go., 431 N. Clark. 


men” how. full-or’ spare time.” Experience 
anenital, Opportunity. 28°. Jackson. 
‘Bet, 16, Chicago 4. Ti 
“BIG Money Guickly and Easily takin 
orders for complete ling Personalized Ini= 
flac Bulgien Beta." Ga" Badges. 2.000 
Kemble Fant repeats, Write today” Hook 
Fast. “Gompany, Box’ 480°P5.~ Roanoke, 


Virinin 


MAKE more Se Rae BS 
pated Indiidualited ete Buckie 

es. tie holders, name plates.” 2.000 
Sain sae Ba pede ree 
Bier. “Hooktast “Specialties” Box ‘1433. 


‘opt 2, Providence, Hhode Yalan 


ELL, "“new, used clothing from home, 
auto itore. Wholetale cataton Free, Calt- 
iat salen 4ni9 Hennes Ave. Rast Chi- 

$50.10 930-m day easy Sen 


ter Metal Natne- 
M 


Falned Petter Metal Go, ‘Dept. 228, 
‘Phifladeiphi 


"Cas com ‘superior 
faton "Gon, Dept. Bean, 1530 Greenwood 
‘Chicago, 

yours with ere 
eet and Yam 


eS 1 
Borie awrieet, Gate (See 
sau capes Pe ee 


“FREE iple} Big profit opportunity 
Be 
oa 
Rae he 

se 

Seat ese 


‘pate, YOURS for, el 


oa 00 
fnew exchinive diferent Cnvietine 


nla seit, 
=] ‘sent on trial. 


ver. Co.. 303 Pifth Ave, Depi. PS-8, 
New York” 
$100 a week and more sail 


EARN 
Honnlly. advertisea alumsinummware, afver: 


isa 
‘Complete sales kit free.” Write Ury 


'306. Zaz 4th Ave. New York 3. 


weliee 
‘Box 435-1 


special 
Sy 


ge vretcat Bene 
iat 


Kha’ Arbor! Pint 


foe 00 
‘snd 62.00. stationery. coasters. ‘Christmas. 


‘ave, 


FAST money. Sell, $0 alt emboused 
Christmas’ Cards for $1.00 with name tm: 


Window Sign Letters, 
‘New Polls. Abe 


Large Each. 
satay Ben Beautiful ipree Samples, Atlas, 644 


REAL Live Mexican jumping beans. 18 
sae 125-"$1.00, 500—63.00. 00 
3! Prank, 589 Palm, Rockford 3. Hiltnols, 


sy crit at everrany agrees 
ora reel 3 

el Park. Mich. sas 
BIG), cay prot [0 190% sling new. 


novel Christen Card gift wrapping. Pan: 
grams, \ Christmas" Gavol”  aamortments 
Bonus: special offers, Request. free sain: 
piss £0, Bii0o" Personaly sliver Smprint 
ine. Haine, prin and, dora waanery 
and’ feature” Christmas “samp 

Brava Rew “England ‘Art Pubianers 
ih Abington 181. Mass 


AMAZING new items for housewife, a 
tomotive, industrial. to competition, Sol- 
vent’ Manufacturing ‘Company. Holyoke, 


ie 


owt guy, West "Broadway. 
Beptioe, Rew York city tt ss 


TEX, Balloons. four solar ae 
Sundry ang rasor 


"INFORMATION — Wholesale —suppiy 
sources Monermaking plane. increase your 
BBeame. (Write Reynard Station, ithe 


iple—Nameplaies. for homes, 
floes.” Whitney "Nameplates, "Oakville 


apart shirts. Women’s 
ara 
Fation. Rockville ‘Centre 3. N.Y. 


EVERY housewife = 
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START soar own business on our capital, 
Alsars 


SILVER plating liquid (Nustiver)! Any- 
fone ean apply with cloth Gives geauine 
Slearine silver finish’ Renews silverpiated 
Ware. articles. pieces. ‘Sliverpiates. brass 
copes,” Distributors Salesmen. agents 
Wanted, NuProcess Products Aurora. ill 


| lessant prod 
NEW! Terrific: Gold plated ball pen- | Bostues” patted "Gy derliteide Sauustes 
glaretge iienter “combination * Retaiia yeielgt's "Dept. HeU-PSC. Pree: 


$00 Stmple se: also ben retractable 
peat, amasinaly, lam price Siise 
teach fn uosen lots ‘emo soe erate foe 
Wterature, “Sampa ‘Dept, aso 
Brighton Resch Ave. Brooklyn 24.8. ¥ 
BUY thousands of nationally advertised 
products direct from manufacturers. Weite 
for "Buy, Direct and Save.” 
Tevanon 


‘Commission and 


tess 
Sit, "aps show our catalogue. get 
Brookins Bai9tsCH. Lite 


Agen 7 
aaa re 


@ EDUCATIONAL. 
AND INSTRUCTION 


MAKE sensational profits! New. sell-on~ 
sight’ Plastic Line: ‘Tablecloths. aprons: 
many, other’ sulendid “ast-seltbg” items. 
Roveltien. Postal. brings is 

a alg a5 Be 


‘MAKE $20.00 a day selling big value 

stay-polisied soltd brass ‘satae plates for 

other "easy sellers. “Write. today” 
‘BCom 


territories | Of 


POSITIVELY new. Virgin 
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EVERYTHING YOU WANT TO KNOW ABOUT RADIO 


IN THIS ““2-VOLUME REFERENCE LIBRARY”! 


A MOUNTAIN OF RADIO MATERIAL 
(NM THESE TWO GIANT BOOKS! 


Let these two great books show you how to build 


and repair all types of radios, FM receivers, por- HERE'S WHAT YOU GET IN THIS 


ables, radio-phonographs, shortwave sets; high Bel 
ity amplifiers, wireless record players and recorders! 2.) 7, 
No matter what you want to know, you can find it ‘2-VOLUME REFERENCE LIBRARY’ 
in a jiffy in these two wonder volumes—for they 
take you from basic soldering and splicing to build- 
ing big radio-phonograph combinations! 

‘Together these 2 books complete your home library! 
‘Eeerybody's Radio Manual’ gives you vital fundamentals, 
interference, improve old receivers, "Radio For the Millions” 


Bea ce eeldag ie adi eases en : RADIO FOR 
YOURS AT A BARGAIN PRICE! |THE MILLIONS 


‘Two mammoth books like these, crammed with hundreds of 


448 PAGES—PLANS FOR 89 SETS 
864 PICTURES —150 DIAGRAMS 
HUNDREDS OF HOME RADIO REPAIRS 


Pictures, diagram, ablen, codes; dchnicions sod plans should | 648 PicTURES 
Feil for at fesse $3.00 aplecesc you can have both for the 
bargain price of onty $2987 Why the money saved on your 192 GIANT PAGES 


first repair job more than pays for che books: 78 COMPLETE PLANS 


READ THEM 7 DAYS FREE! 4 Onty $1.98 in DeLuxe binding 


Order this great set at once before it’s sold out! Send no Complete instructions 
money ‘now=juse fil in and. mail coupon below, Pay” post. ! for building: 
man ‘goly $2.96 plus a few cents postage, when he delivers z 
Your beeks. (Or you, can order ‘ithe book. alone if you Unique FM receiver Cabinet ideas 
et these giant books prove for tbemuelees what won" win-bed radio est-pocket receiver 
cy can dolor your Vou take no tisk. alter t week's | qeinped tad Ct soya! 
you aren't delighted, return books for full refund. 


World's smallest port- __Book-end radio 
able radio phonograph —_2-tube receiver 
‘Two-way radio station Camper's radio 
Remote control unit Compact all-wave set 
Pocket receiver we phonograph 
L-tube short-wave set i table radio 
Kitchen radio radio 
Low-cost home recorder “Audio” telegraph 
All-purpose, portable ‘Weekender's radio 
Television antennae Library table radio 
Around-world receiver. AND 55 MORE! 


256 PAGES! 
| 10 BIG CHAPTERS! 
| 216 PICTURES! 
|| 75 WIRING DIAGRAMS! 


heen eam MAIL COUPON TOD 


Hee evan al ghee edt rs bar POPULAR SCIENCE PUBLISHING CO., 
diagrams, check circuits, make testing instruments; 353 Fourth Ave., New York 10, N. Y., Dept. 88 
measure capacities, identify high, voltages, calcu- ‘Send me the following book(s) checked 
big chapter on’ ig 0 Sos, witiog betce D Everybody's Radio Manual, $1.49 ) or $2.98 
Cl Radio For the Millions, $1.98 ) for both 

I will pay postman $1.49 for Everybody's Radio, Man- 
tual of 91.98 for Radio For the Miliionsot $2.98 {or 
BOTH (ples postage): it aoe detighicd, T may recurs 
Books within } days foc full tefcod 


ME 


‘ ecord player, and a 3-way portable! kes 
Just bursting with shortcucs, pictures, diagrams, 
Order now while stocks are sill available! 


SEE THESE BOOKS AT OUR EXPENS 
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ADDRESS. 


Ty__zon&___sT ATE. 
Check here if you send payment with ord. 
Il pay all shipping costs. Same return pri 
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‘TELESCOPE 


snEtSStts re Johnson Smith Co, Dept.C-18,Detrot 7, Michigan 
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WHERE WILL YOU HAVE YOUR TELEPHONE ? 


Just point out the spot. The U.S. 
Army can lay a telephone wire at your 
feet before you can say “Rocket!” 

And that’s just what you would say, 
because the modern soldier can use rock- 
ets to carry field telephone wire over any 
kind of terrain up to 150 yards. 

Treacherous rivers, cliffs, mountains 
—even terrain swept by shellfire—none 
of these is a major obstacle any more. 
The rockets carry the wire up and over 
and put it down where you want it! 

An improved wire dispenser, tested 
and proved by the Signal 
Corps, makes possible 
this unique method of 
establishing quick com- 
munications under diffi- 
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CAREERS WITH A FUTURE 


U. S. Army 


cult conditions. It’s only one of scores 
of new developments, new methods, new 
equipment which the Regular Army 
soldier works with every day. 

As a soldier today, you deal in “fu- 
tures.” You're out in front, with new 
techniques, new equipment, new devel- 
opments in science and industry. You 
do things better and faster than any 
other soldier because you get the finest 
kind of equipment to go with your native 
“know-how.” 

You can get full details at your U. S. 
Army and U.S. Air Force 
Recruiting Station. 


* 
U. S. ARMY AND U.S. AIR FORCE 
RECRUITING SERVICE 


Machinist, or Scientist? 


whether he is a machinist or a mtist? 
atever you say, you will be right—be- 
cause this man is both! 

He went to work for General Electric 
back in '22 as a drill-press operator. His first 
job in the Research Lab was as a machinist. 
In’31, Dr. Irving Langmuir picked him for 
an experimental program and he began to 
function as a scientist. Night study (he had 
only two years of high school) made him a 
research chemist. He is best known as the 
“snowflake scientis use he developed 
the method of capturing crystals in plastic. 


(CAN you tell by looking at this man 
Ww 


And because, with Dr. Langmuir, he made 
it snow indoors and out by seeding clouds. 

Know him now? Of course you do: 
Schaefer is the name. People have been 
calling him “Doctor Schaefer” for some 
time. Last June, Notre Dame made it legal. 

You can’ see that Vincent J. Schaefer, 
D. Se., and Mister Schaefer, first class ma- 
chinist, are of one and the same mind in 
believing that the scientist and the good 
workman have much in common. 
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Sreat drama comes to television in NBC telecasts of Theatre Guild presentations, 


How wide is “Broadway”? 


To people all over the world 
“Broadway” means the the- 
atre. So when NBG, in October, 
1947, introduced regular tele- 
cast performances of Theatre 
Guild productions, an expar 
sion of “Broadway” began—and 
some day it will be nation-wide. 


Today, if you live in a television 
area almost anywhere from Boston 
to Richmond, the new “Broadway” 
of television runs past your door, 


Now you can see great plays, pro- 
fessionally performed by noted 
actors. That’s news, exciting news, 
to lovers of the theatre. 


Celebrated artists run through 
lines and action before keen- 
eyed RCA Image Orthicon tele- 
vision cameras. At your end of 
the picture, on an RCA Victor 
home television receiver, action 
is sharp, clear, detailed... and 
voices flawless. 


That television can make so im- 
portant a contribution to American 
entertainment is in good part the 
result of pioneering and research at 
RCA Laboratories. Such research 
enters every instrument bearing 
the name RCA or RCA Victor. 
When in Radio City, New York, be 
sure to sec the radio, television and elec- 
tronic wonders at RCA Exhibition Hall, 
36 West 49th Street. Free admiss 
Radio Corporation of America, RCA 
Building, Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 
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POPULAR 
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© Monthly 


phat Stopped « oo v5. picrwe-wineresting at fist 


ance—is one of the most important photographs ever taken: the first published 
portrait of y of Iii lopped in its tracks. Each white dot is the reflection of 
the same beam ¢ one of a series of mirrors spaced an inclined 
board (inset). The lowe about 10 feet from the camera; the upper one 
20 feet. The 10 en them is the distance the light »ing a billion feet 
a second—traveled di the time the shutter was open: 1/100,000,000 of a 
second. This world d wink was attained by Navy scientists at Pasadena, 


Calif., with a Kerr-cell shutter (PS, July “48, p. 136) attached to a Kodak 
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What Can Our 


~ Bombers Do Now? 


America’s foremost authority on strategic air power tells 


how amazingly bombing has changed since World War II. 


T TOOK the United 
States and its allies 
long time to bomb the will 
and ability to fight out of 
Germany and Japan. Tens 
of thousands of planes and 
advanced bases all over 

the world were needed. 
You'll never see any- 
thing like that again. A 
few hundred planes will 
suffice the next time. They 
will make fewer raids, 
taking off from fields in 
s, New Mexico, North 


rather than from bases in England and the 
Marianas. 

They will fly farther, but they will not 
tote so many tons of bombs. One reason is 
that the atom bomb knocks out whatever it 
hits for keeps, Another is that there won't 
be time enough for island hopping and base 
building. 

These are the views of America’s leading 
authority on this subject, Gen. George C. 
Kenney, head of the Strategic Air Command, 
He is a tough little man with a brush haircut 
and a square, leather-wrinkled face. He has 
been in the long-range bombardment bu: 
ness a long time. He fought for air power 
with Gen. “Billy” Mitchell back in the lean 
days, He sold General MacArthur on air 
power and, by his use of it, he undoubtedly 
shortened the war in the Pacific. 

Two world globes flanked his desk when 
I interviewed him recently at Andrews Field, 
Mad. One of them is calibrated to give global 
distances at a glance—from anywhere in 
the United States to anywhere anywhere. 
The other, a larger model, reminded me 
of one I had seen in his office in Brisbane, 


An interview with General Kenney 


By Herbert Joh 


Australia, in 1944. Then 
as now Kenney made fre- 
quent trips to the globe, 
drawing a line with his 
finger to stress a point. 

It’s Kenney’s job to be 
ready for whatever might 
come. “Never again,” he 
declared, “will we bat down 
one war factory after an- 
other, one industry after 
another, utilities, commu- 
nications, and so on.” Grim 
as the prospect is, we 
would, on provocation, 
send our atom-armed 
bombers for a blanket attack on the enemy's 
centers of industry and population, stunning 
him, paralyzing him. 

“That's what an enemy would do,” Ken- 
ney is convinced. “If we are attacked, it 
won't be with just one bomb. It will be a 
slug-em-out attack . . . A study of wars 
throughout history taught us the brutal 
fact that, regardless of other factors, a deci- 
mation of population means almost certain 
defeat. Any enemy who might attack us 
knows that. And that’s why we've got to be 
ready to bat back with a more powerful 
blow—shoot “em on the rise. 

“If we don't, we won't be standing in lines 
to buy nylons. We'll be standing in lines to 
live—if there are doctors and nurses left to 
jab our shriveled arms with an injection of 
some antidote for radioactivity that we 
haven't yet discovered.” 

Strategic bombardment in World War II 
depended on how far we could go and still 
carry a profitable bomb load. But today, 
strategic bombing authorities are concerned 
with only one bomb load—the atom bomb. 

The atomic bomb gives a single plane the 
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The’ new: Superfortress, Boeing's B-50, looks 
like its predecessor. the B-29, but has more 


+ 
+ © + 
ce we eS 
ttt sttroes 


LIGHT BOMBER DAY FIGHTER 
SQUADRON SQUADRON 
In the new Air Foree. three squadrons of the 
strengths shown above compose a group. In 


AADAAA 


World War I, a heavy bomber group had 48 
phines; for the atomi this has been re- 
Suced to 18, Cader the Ti-guup Air Force set- 
up there will he bomber groups, 5 
light bomber groups 


groups, 3 
troop- 
such as liaison jue, Aircraft required: 
6,869. Besides these. there will be mal 
Guard groups and 84 Air Reserve groups. 
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power and range. 
po 


For concentration of fire- 
. one man can control all five gun turrets, 


destructive power of 1,000 planes loaded 
with old-fashioned bombs. So «* the 70- 
group Air Force you've been reading about 
in the newspapers will have only about 700 
very heavy bombers, as compared with 
14,000 used by the U. S. Army Air Forces 
and the RAF in the European Theater alon 
Right now, we have a bomber with 
ter range than any plane has yet flown 
in combat—ready to take off in a matter of 
It isn’t y 20,000-, 15,000-, or 
even 10,000 ~ It has neither 
jets nor rockets, It’s the B-29 that delivered 
the A bomb to Nagasaki and Hiroshima. 
“Nothing new has been added to this 
longer-range B-29,” General Kenney ex- 
plained, “except more efficient flying, squeez- 
ing every mile out of its engines and fuel 
Ioad—a system of flying called cruise control.” 
Bombing America’s most probable enemy 
with B-29s would entail one-way flights, but 
the airmen would figure on landing in 
friendly or neutral territory. We have s 
eral thousand B-29s in mothballs—possibly 
enough for 10 months of war. 
We have other bombers with greater 
buil range than the B-29, but they are 
not yet in mass production. Such a plane is 
the B-50. It looks like the B-29, but inside 
design changes and improved performance 
make it a 75 percent new plane. Its top 


speed is around the 400-m.p.h. mark. The 
B-50's range, with cruise control, will un- 
doubtedly exceed 6,000 miles—but just how 
much remains to be seen. Supercharger 
trouble and a few other “bugs” remain to be 
ironed out. 

Another long ranger is Consolidated-Vul- 
tee’s giant B-36. It has flown 8,000 miles 
with a dummy bomb load of about five tons. 
That flight was equivalent to a round trip 
between Alaska and Moscow. Kenney be- 
lieves that its full gross load can be increased 
another 25 tons, That would make it a 10,- 
000-mile bomber. But the 139-ton weight of 
the B-36 doesn’t exactly fit in with his plans. 

When asked about a 15,000- or 25,000- 
mile bomber, Kenney said he didn’t want 
it, He considers the B-36 the last of the 


Biggest of the bombers, the B-36 was designed 
to curry five tons of bombs for 10,000’ miles. 


big reciprocating-engine, _propeller-driven 
bombers, He doesn’t want more range if it 
means making planes bigger and heavier. 

“Propellered aircraft undoubtedly could 
be developed to give a range of 25,000 
miles,” he pointed out, “but with increased 
range, the speed, in relation to jet jobs, 
decreases to a point where the bomber 
would be a sitting duck for jet fighters or 
antiaircraft fire. Rather than sacrifice the 
advantage of speed, I would add the extra 
range I need by refueling in fight.” 

He is convinced that in-flight refueling of 
combat planes is a certainty. So his ideal 
bomber would have a range of about 7,000 
miles built in, and a speed of between 500 
and 600 miles per hour. It would be either 
a turboprop or jet-powered job. 

High-efficiency turbojets and ram-jets can 
give speeds ’way up in the supersonic re- 
gions, but at present range is limited. Gen- 
eral Kenney, while discussing the problem, 
picked up a model of the sweptback-wing 
Boeing XB-47 six-engine jet bomber. 

“This, or something like it,” he said, “may 
be the answer to speed and range.” 

The XB-47 can do around 600 m.p.h. and, 
although still experimental, has a range 
reported to be around 3,000 miles. 


The Lockheed-designed XJ-37 turbojet 
engine (PS, June “48, p. 144) may solve the 
problem, licking the high fuel consumption 
of other engines of this type. Its high thermal 
efficiency may give jet bombers the long 
range of their reciprocating-engine brothers. 

Another solution may be nuclear energy 
for fuel, But however we get it, long range 
will be as essential to the next air war as 
the atomic bomb. Outlying bases, such as 
Stephensville, Newfoundland, or Mile 26, 
near Fairbanks, Alaska, will be no more than. 
fighter-protected fuel dumps. A quick land- 
ing there to load up with gas, and then on 
across the North Pole—to come back or not, 
depending on range available at the time. 

The atom bombs will be kept in the safest 
places as long as possible. So our very 
heavy, long-range bombers will take off from 
bases in the heart of the United States, 
Right now, Strategic Air Command head- 
quarters is being moved from Andrews 
Field, Maryland, to Offutt Field, Nebraska. 

General Kenney’s boys have dreamed up 
an ingenious way of greatly increasing the 
amount of auxiliary gas that can be carried 


economically—but he'd rather not talk about 
it right now. So that leaves cruise control 
and in-flight refueling (PS, Jan, '47, p. 82). 

The father of cruise control is Col. C, S. 
“Bill” Irvine of Pacusan Dreamboat fame 
(PS, Dec. "46, p. 91): The trick is to make 


, 


‘The XB-47 has 6 jet engines, 4 in pairs and one 
near each wing tip. It can carry the A bomb. 


each part of the engines carry its full share 
of the load, to make it work evenly, smooth- 
ly, and at top efficiency. During the war, 
“engine flying” increased the bomb load 
from three and a half tons to 10 tons, 
Ways to do it still better have been found 
since then. Even the best tuned-up carbu- 
retor system, for example, is inefficient be- 
cause of its uneven distribution of fuel. The 
answer was fuel injection, which gives each 
cylinder exactly the same amount of gas. 
Today there is no guesswork in flying the 
B-29, and there won't be in flying the B-50. 
As the flight engineer watches electronic 
fuel gauges, flow meters, and other instru- 
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ments, he knows exactly what is going on 
in the engines, whose spark-plug gaps have 
been adjusted to 1/10,000 inch. Torque 
meters tell the exact horsepower each engine 
is pulling. If there is the slightest deviation 
from the flight cruise plan, a correction is 
made. With no margin of error allowed, the 
word precision has the same meaning in 
cruise-control flying that it has in the labora- 
tory of a microchemist. 

The other main factor in mile-stretching 
is mid-air refueling. It is one of Kenney’s 
top-priority projects. The British have op- 
erated aerial gas s over both the South 
and North Atlantic, using a B-24 as the 
tanker and a Lineaster cargo plane as the 
receiver, And as this article was being writ- 
ten, a simplified version of the British equip- 
ment was being tested over the North At- 
lantie at altitudes above 12,000 feet, with 
contact between the planes made by radar. 

Since the B-29 is pressurized and the air 
is extremely cold at high altitudes, manual 
adjustments outside the plane are impossible. 
So the system has to be fully automatic. The 
two planes fly about 100 feet apart, and gas 
is transferred at a rate of about 100 gallons 
a minute. Because the planes have to oper- 
ate as Siamese twins, Kenney plans to use 
two of the same type: aban is, a B-29 tanker 
would fuel a B: mn 

Where would we erie our bombers? 
General Kenney walked over to one of the 
two globes and pointed to the tip of the 
always-on-top northern hemisphere. 


One atom bomb, with the destructive power of 
10,000 tons of TNT, did this on August 9, 1945, 
to Nagasaki, a city of more than 200,000. 
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“If we get into trouble again,” he said, 
“the attack will probably come over the 
shortest air routes from the European-Asiatic 
land mass across the North Polar basin. And 
that’s where I'd refuel—right over the North 
Polar basin, north of the Arctic Circle.” 

Fighter escort for long-range strategic 
Bombing missions is a moot question. There 
is no fighter today that has enough range. 
An escort plane with a radius of even 5,000 
miles would carry turreted armament. To 
protect the bomber, and itself, it would re- 
main in formation, firing on any attackers 
that came within range. Such a fighter 
would have to be almost as big as the 
bomber it defended. 

Then there is the kangaroo approach, 
with the bombers carrying their own fighter 
escort. Already under test is the McDonnell 
XP-85 parasite fighter, designed to be nestled 
inside the bomb bay of the it B-36. It 
would be released in case of attack and 
picked up later, But General Kenney isn’t 
too keen about the idea. “I'd use the added 
weight for gas,” he said. 

There'll be no fighter escort in his book. 
Bombs will be dropped from 25,000 to 
30,000 feet under cover of night or through 
clouds. The greater speed of jet bombers 


may make daylight bombing feasible. Those 
who shake their heads and point to the 
heavy losses of unescorted bombers in World 
War II might mull over a recent report that 
10 of our continent-based B-29s made a 
mock attack on England, Of the 10 bomb- 


A mass formation of bonibers using ordinary 
bombs was needed to do this to a single Naz 
factory. The photo shows 286 bomb craters. 


Refueling in flight is the gimmick that will 
nge to our bombers. Above, 
Fight, is shown a photo of @ British B-2 
refueli 


ing a Lancaster. The det photo at 


give extreme long 


, 10,000-pl foot concrete runways will 
necessary with the track-gear shown 


ers, six were detected, but only two of the 
six were “shot down” by RAF jet fighters. 
In experiments conducted by our First 
Fighter Group, P-80 jet fighters have en- 
countered difficulties in making interception 
attacks on individual B-29s coming over at 
extremely high altitudes 

If we send our bombers out on serious 
business again, they will not go in mass 
formations to make a meaty target for inter- 
ceptors. We would probably not assign 
more than six bombers to a target, and they 
would make the bomb run from different 
directions, 

‘There may be few places in friendly terri- 
tory where the heavyweights can land the 
way they would at home. But Kenney says 
we may not need such bases. “We may use 
track-type landing gear,” he explains. 

Fairchild has been experimenting ‘with 
this idea for some time, using a gear made 


left shows how the leader line caught by the 
receiver plane pulls in the fuel hose. U.S. 
method is a simplified version of this system, 
adapted for high-speed, high-altitude bombers. 


above. Pictured at right above is the gear in- 
stalled on a $4,000.1b. Fairchild C-82 Packet. 


by Firestone. Tractor landing gear was re- 
cently installed and successfully tried on a 
C-82 Packet. It is in the works for the B-29, 
the B-50, and even the B-36. 

With this gear, which on very large air- 
craft saves weight, our biggest bombers will 
be able to take off and land from almost any 
reasonably flat area: prairie, desert, tundra, 
beach, snowfield. Kenney points out that 
even ice caps could become emergency 
bases if we sent a glider in with a bulldozer 
to smooth out the hummocks. 

“We've got to have this and a lot more,” 
Kenney emphasized. “Equality with any 
enemy isn’t enough. If we let the other guy 
get ahead of us, he'll drop something else 
along with the pay-off A bomb-—it will be 
a fountain pen for us to sign the dictated 
terms of bondage.” END 


For a pictorial summary of strategie bomb: 
ing, turn to the next paze. 
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2,000 miles 


ur Bombers Go? 


HE B-29 Superfortress, a veteran of 

the last war, is still the best we have 
today; it now has a range close to 6,000 
miles. Bombers with greater range, like 
the B-50 and the B-36, are flying, but 
are not in mass production. Both are still 
being improved as “bugs” are eliminated. 
Under pressure of war, they could go 
into immediate production. And, like the 
B-29 in World War II, they could be 
flown from assembly line to front line, 
getting their service tests in actual com- 
bat. Cruise control — more efficient flying 
—already has almost doubled bomber 
range, and in-flight refueling will prob- 
ably make it unnecessary to build bigger 
and heavier bombardment planes to gain 
greater range. The non-stop, globe-gir- 
dling bomber died on the drawing bo. ! 


Engines cs. Distance 


COMPOUND- 
RECIPROCATING: 
20,000 mies, 


TURBOPRO} 
5,000-10,000 miles 
‘at high speeds. 


RECIPROCATING: 
5,000-10,000 miles 
ot medium speeds. 


TURBOJET: 


The above range Reures are approximations, 
of 


but give an i ative scope of 
operation of current and future aircraft 
powerplants. Jet fighter aircraft make it im- 

tive that speed be built into our big 

bers. Fuel economy — for range — there- 
fore cannot be bought by too great a sacri- 
fice of speed. Instead, range must be in- 
creased in other ways, such as by refueling 
in fight or by developing nuclear fuel. 


New Ideas fron 
the Inventors 


Jack Aids Blowouts, Skids. A 
small wheel in the bottom of this built-in, 
hydraulic auto jack is designed to act as a 
temporary support when a blowout occurs. 
When the jack is lowered further, the wheel 


Camera Holds Two Films. With 
this camera, you'd be able to take color or 
black-and-white pictures without stopping 
to change the film. Patented by W. D. 
Teague, of New York City, it holds two rolls 
of film’ back to back with a partition be- 
tween. A knob on the side rotates the film 
holders to bring either film in front of lens. 
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recesses into the base, and the car is raised 
for easy tire-changing. A spiked plate on the 
bottom permits emergency use of the jack 
to stop skidding on ice. A. M. Sorrentino, 
of Brooklyn, N. Y., is the inventor. 


Twister Joins Wire. To save wear 
and tear on the fingers, W. B. Mitchell, of 
Seattle, has paten a twister for joining 
two ends of wire. One wire is threaded 
through guides on the twister, while the sec- 
ond is hooked under a flange at one end. 
When the twister is turned, the flange winds 
the second wire around the first. 


Brakes Straighten Plane. Newly 
patented iary wheel brakes are de 
signed to keep a plane from ground looping 
if it comes in for a landing at an angle to 
the runway. As the plane tums, sidethrust 


Handle Bars Are Adjustable. 
By just tripping a finger release, a bicyclist 
could adjust these handle bars to the most 
efficient position for various speeds and ter- 
rain, Patented by M. Dufaux, of Geneva, 
Swit., they are meshed at the steering post 
by two gears, so each moves with the other. 
Once set, they lock at desired position. 


against the wheel on the outside of the 
forces it inward against a brake drum, Thi 
pivots the airplane on the braked wheel, 
bringing it back in a straight line, The in- 
ventor is H.L. McPherson, of Memphis. 


se a i 
Shaker Keeps Salt Dry. A ball 
valve in this novel salt shaker, invented by 
T. R. Duncan, of North Hollywood, se 
against moisture. The ball rests loosely over 
a funnel-shaped opening in the bottom and 
Keeps it closed when the shaker is not in 
use. Shaking the container jiggles the ball, 
letting out a little salt with each shake. 
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Tron Horse Trims 
Its Own Hoofs 


Mororists aren't the only ones to 
worry about flat tires. Locomotives 
get them too. Their great driving wheels 
scream against the rails in starting, braking, 
and grinding around curves until flat spots 
develop. 

That's why railroad men are interested 
in this new method of shaving them smooth 
again, It takes only half a day for what 
once was a five-day job in the shop. The 
wheels stay right on the locomotive, which 
itself serves as the lathe to trim them. 

The method is called the Lidgerwood 
system, named for the company that makes 
the heavy-duty winch used to pull the iron 
horse while it trims its own hoofs, 


Towing cable is looped over pulley mounted on 
k that couples to rear of the tender. When 

winch turns, locomotive is pulled backward up 

a special 900-Ft. length of track at 1% m.p. 


a S = 
Cutting head, with slot for “razor,” replaces 
brake shoe. Compressed air holds’ it against 
wheel. Tires are trimmed about once a year, 
after 40,000 to 200,000 miles of service. 
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Electrie winch, anchored in concrete and pow- 
ered by 75-hp. motor, reels in 1%-in, cable to 
tow locomotive al tly inclined track in 
the Southern Pacific yards at Los Angeles. 


Inch-thick “razors” shave tread and flange of 
a worn tire to proper contour. They're used one 
after another (left to right) as winch pulls 
the locomotive 8 to 14 times along the track. 


Trimming takes up to a quarter of an inch of 


steel off tire. After 8 to 11 treatments have 
m an original thickness of 3% in, down 
. the worn tire must be replaced. 


crossbar vented sliding pointer to locate decimal point 

P sed in_ multiplication 
row of upper beads; other — ¢ model sells for $6.50, and 
variations were used by ancient Egyptians, can be purchased by mail from him at 1317 
Greeks, and Komans. Author of this article in- Rhode Island Ave., N.E., Washington, D. ¢ 


us has five beads bel 
J 


. two above it. Japanese ha 


fiom. Next Doe wants to find 


Subtraction. Now Doe wants to subtract Multiplic 


his deductions—$8.01—from his weekly pay. He out how much he'll take home in a year if he 
clears the abacus, then enters on it (Fig. 7) his keeps on earning at this rate. To get that 
total pay of $65.04, Subtraction is, literally, he must multiply $57.03—his weekly check—by 
taking away. To take $8.01 from $65.04, he 52 weeks in a year. He puts the multiplier, 53 


), below). The 
any four columns to 
ne space in the middle for 


first pulls down one lower bead in right-hand on two right-hand cc 
column, Zero from zero is zero; so second col- — multiplicand, 
1. Since he can’t take 8 from the left, leav 


umn is unchangs 


third column—it has only 5 registered—he gets Decimal ig disregarded during. the 
same result by addi lower beads there caleulatir ynd will be inserted later in 
and taking away one lower bead (representing answer, since its position doesn’t change in 


10) from f 
shows CE 
John Doe + 


th column. Answer—$ dollars and cents. ‘The sliding arrow 
that the company cashier longer needed for decimal, will be used 
umount for his week's work, to mark the column on which he is figuring 


ation starts from the Next he multiplies 3 by 5. Since the 5 is one 
ts to left 


based on multiplying single digi in the multiplier, it 
3x Products of right-h farther left. So Doe 
tiplier go as many columns to right 3 x 2). Because 
being multiplied as there are $ now 1 


gits in multi 
of 3. he can get rid of it te 


plier (52). Doe puts 6 two columns to rig 


ee oog g 


s 


nf 


5. As before when multi 
duct goes only one column 
f the tumber being multiplied. This 
Doe discards 5 in multi 

ns to of the number being J enters 25 by adding 2 under arrow 
tiplied—5, This he does by adding 0 te » next column to right. Answer, with 
column and 1 in the next column to the left, decimal, is his yearly take-home pay: $2,965.56. 


p in Doe's division goes the same way 
now the first t 

s seven times, So 
the quotient, and moves indicator over it, Ther 
lumn by adding he subtracts 84 (7 x 12) from the 85. This 
aad in next column leaves 1. So the three figures now remaining 


to left), He then takes 4 from left-hand column. in the dividend, as shown below, are 156. 


Again (below) Doe divides by 12. 
times into 56—now the first twe 
dividend, He enters 4 in quotient, moves arrow 


figures in the 


gat. 
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Skipping 0 in multiplicand, Doc 
above 7. Again he multiplies: 7 x 
its answer, as in first step, two 
it of digit being mult 
y adding 15 (5 in sec 
1 in next column to le 


arrow 
He 
to 
telT, This he does by ti 
d column to of 


by multiplier's left-hand 
duct (35) goes a column 
when he was, multiplyi 

that is, only one. column 
multiplied. Finished 
s it to enter the 35, 


John Doe wants to know, next, He starts div 
jonthly income get it, he must in first column 
yearly total of $2,965.56 by up a 2, first number 
the number of months in a year. He first clears he places the i 
the abacus. ‘The divisor, 12, then is placed (2x12) from f 
on the two left-hand colimns. The divider as you d 
296556, goes on the six right-hand coli 


29 twice, So, 
idend, he sets 
jotient. Over it 
He then subtracts. 24 
digits in dividend, 29, 

That leaves none in 
5 in second column. 


Ai n he divides the first two figures of the 
dividend by 12, as before: 12 into 15 
Doe puts a 1 on the end of the quot 
moves arrow over it. Then, to subtract 
15, he actually tak n abacus 
adds 3, Leftover 3 and 
now (below) last two 


d (below) by dividing 36 

times even; so the two 
e cleared, and 3 is entered 
since the answer is in dollars 

tor is set two places from 
votient. ‘The final answer fs 
monthly income: $247.13, 


s in the dividend. John 


Doe's 
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Longer Hull, Safer Landing. The 
Martin XP5M-1 flying boat shown above will 
put to test a new, long afterbody hull. Ex- 
tended to the extreme end of the plane, this 
is expected to permit safer landings in rough 


Jets Get More yer. The General 
Electric TG-190 (J-47) jet engine shown 
above weighs about the same as its predeces- 
sor, the TG-180 (J-35), but has 25 percent 
ith a thrust of 5,000 Ib., it is 

‘most powerful jet 
. The TG-190 has been installed in 
” F-86 Air Force 


engi 
the “more than 650-m.p. 
jet fighter, and will soon power others. 
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seas with less pitching and bouncing. It 
also will reduce normal take-off time and 
distance, since the long afterbody gives 
extra-clean planing. Built for the Navy, the 
XP5M-1 flies more than 200 m.p.h. 


Feederliner Makes Debut. Seven 
passengers can fly comfortably in this new 
Aero Commander ®. It is intended for serv- 
ice on routes feeding into main airlines. With 
a range of more than 1,000 miles, it is pow- 
ered by two 190-hp. Lycoming engines; 
speed is 181 m.p.h. The tricycle landing 
gear retracts. The builder is Aero Design 
and Engineering Corp., Culver City, 


Camera Clicks Take-Off. Photo 
above shows how a motion-picture camera 
gives a mathe ical determination of a test 
airplane’s take-off and landing performance 
within 1/100 second. Set up behind a 
curved vertical and horizontal wire grid, 
the camera's inch telescopic lens is fo- 
cused on the airplane 1,800 to 2,000 feet 
away. The vertical wires mark off 100-foot 
sections of the runway; the horizontal wires 
indicate altitude in 25- and 50-foot sections. 
Movie frame at right records that a Lock 
heed Constitution has gained 50 feet of alti- 
tude after a run of about 2,900 feet. 


Making Jets Better. This scale 
model of a jet-engine compressor will “climb” 
to altitudes up to 70,000 feet and be ex- 
posed to temperatures from 70° below zero 
to 150° above—without leaving the ground. 
These conditions will all be reproduced in 
the test chamber in which it is being in- 
stalled above. The chamber is part of a new 
GE_ $25,000,000 laboratory at Lynn. 


sealions Aid Aileron 
¢ Martin-developed spoiler 
tured here gives the pilot extra control in 
banking without increasing the 

face. The spoilers are located inboard of 
the regular ailerons, just ahead of the flaps. 
In raised position. they help force the win; 
down in a turn. Spoilers on each wing oper- 
ate independently of those on the other. 
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Finds Fuel Level. This built-in fuel 

kes il yy to see how much gas 
there is in an underwing fuel system. It is 
just pulled down and out of the fuel cell 
in the wing, as shown above on a Martin 
20-2. When the upper end of the gauge 
reaches the fuel level inside tank, holes in 
its tip let gasoline drip through and out the 
bottom, and a mechanic takes a reading 
ona scale marked in 20-gul, units, 


Plane Resembles Torpedo. This 
Planet Satellite® is arranged like a sl 
The 250-hp. Gypsy Queen engine is ami 
ships, and the pusher propeller is in the 
stern, aft of the tail. This design is expected 


Rocket Racks Fold into Wing. 
High velocity aircraft rockets. (HVAR) 
have increased the striking power of the 
Republic F-84 Thunderjet considerably—but 
the maximum combat speed of this famous 
fighter plane is as high as ever, When the 
rockets are fired, retracting mounts disap- 
pear into the wing, leaving no exterior 
obstructions to cut down speed. 

Four 140-pound rockets under each wing 
(see left and above) are mounted in pairs 
but fired individually by the pilot. The 
rockets have a velocity of over 950 m.p.h— 
half again the speed of the plane, which also 
.50-cal, machine guns. 


Fast Pressure Alarm. This switch 
lets a plane pilot know when the carbon 
dioxide in his fire-extinguishing system has 
discharged. The drop in the pressure of the 
gas activates a piston in the switch. This 
closes the circuit that turns on a war 
light in the pilot's cockpit. The device, 
invented by L. J. Bordelon, Convair chief 
flight engineer, is made by Airite Products 
Co. of Los Angeles. 


to reduce noise in the cabin of the British 

four seater as well as insure a smooth air 

flow over the magnesium-alloy frame. The 

Satellite® is expected to cruise at 191 

m.p.h. and have a top speed of 210 m.p.h. 
z% 


Electric Tee Helps 


Gor pro Joe Mozel has used his head to 
save his back—and the backs of all the 
duffers who spend hours just hitting balls 
for practice, He has invented a machine 
that automatically tees up golf balls, reliev- 
ing practicing golfers of the bend-over-and- 
put-another-ball-on-the-tee routine, As fast 
as one ball can be hit away, another is 
placed on the tee, ready for the next shot. 

The tee-er holds 100 balls on a spiral 
track, down which they roll by gravity to 


MAGAZINE MOLD: 


100 BALLS ON 
SPIRAL TRACK 


scoor Raises 
BALLS TO TOP 
(OF RETRACTED 
Day ic nuncee 


Lazy Golfers 


the tee mechanism below. Here a spoon, 
driven by an electric motor, lifts them up, 
one at a time, and places them on the tee. 

The tee itself is actually a plunger, drop- 
ping down below the ground when empty 
and rising again as soon as a ball is placed 
on top of it. The ball’s weight controls the 
action of the tee, When the spiral maga- 
zine is empty, a warning light flashes on the 
tee machine and also on a remote-control 
panel that counts the number of balls used, 


Ys 


UNDERGROUND 


TEE PLUNGER 
TEE MECHANISM 


HOLDS BALL, 
RETRACTS: 
TO RECEIVE 
NEW ONE 


Inventor-golfer Joe Mozel steps up to one of 
the 14 automatic tees on his Portland, Ore., 
practice range. Diagram at top shows how balls 
ral down gravity feeder into tee mechanism. 
iCinttoca sight) ploced "below 


fechanism 


ground with only ball and tee protruding 
dope beck though hole 

d . 
and then rea For 


is hit, unweighted tee 
icks’ up another ball, 


ars. For iron shots without tee, 


ball can be rolled onto brush mat to left of tee. 
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Midgets Invade Ball Park 


Coming out of more than 10° banked curve, 
the midgets speed up for a burst along the 


HEN the Giants go on the road these 
days, New York's Polo Grounds does 
not lapse into its usual sleepy emptiness. 
Instead, 200 workmen bustle out—and soon 
the park echoes to the roar of motors. The 
midgets have moved in. 

For a new demountable, board k has 
made it possible to change a ball park into 
an auto race track in just 18 hours. Twelve 
hours after the last race the track will have 
vanished again—with not a blade of grass 
harmed, As a result, midget-auto racing, re- 
putedly the country’s fourth most popular 
spectator sport, has at last found a home 
with enough room. When the new $150,000 
track made a recent Polo Grounds debut, 
40,000 seats were available—five times the 
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PS photos by Hubert Luckett 


straightaway. Scene is N. Y. Polo Grounds 
where Smafl Car Enterprises is promoting races 


capacity of the average midget-auto track 

The one-fifth of a mile wood track is laid 
over an aluminum frame. It doesn’t touch 
the diamond or even the edge of the out 
field. Boards are considered the best for 
midget auto racing, and the banked curves 
have already permitted straightaway speeds 
up to 80 mp.h. When the drivers have 
been broken in to it, they expect to hit 
100 m.p.h. On the average dirt or macadam 
flat track 60 m.p.h. is tops. 

Speed in handling the 235-ton track was 
the vital problem in opening a big-league 
park to auto racing. It has been licked— 
and Lionel Levy, the New York architect 
who designed the track, believes the time 
can be cut still further. 


ick starts out as nothing 
This machi 


24 holes in holder every 
1 holder aga 


2. Ice cream “mix”—cold but not froze 


sauirted into molds from hopper de 
fastest in the county; 
about thre 


seconds 


It water in the tank is kept at about 30° 
zero by mechanical ref 
freezes the ice cre: 
are pushed through it by bar in bec ‘ground, 
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' How Ice Cream 


PS photos by W. W. Morris 


IEOPLE have been smacking their lips 

over ice cream for centuries, but nobody 
thought of coating it with chocolate and put- 
ting a wooden handle on it until about 25 
years ago. Now hundreds of millions of 


pieces of ice-cream-on-a-stick are made— 
and eaten—every year. A single modern 
plant, such as that of the Mayflower Ice 


Cream Corp., of New York, where these 
pictures were taken, turns out 9,000 an hour, 


3, Now the js 
ick holder is taken from a rack and fitt 
of molds. The unit is 


pr freezing, 


through brine tank, molds are 
Then the ice 


cream, frozen firmly to the 
out and sent to the chocolat 


(eds on a Stick 


ns with grownups 
that traditional 


bucket of me 
immerse ice cream te m at made other machine 
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Trapping Cosmie Rays. The two 
pictures above show the start’ of an exped 
tion to capture cosmic rays—those 
ticles, smaller than atoms, that constantly 
rain down on the earth from outer space 
(PS, July ’48, p. 139). 

At left, scientists of the Massachusetts 
Institute of Technology set their trap, a ray 
counter and a radio transmitter. At right 
are the 13 balloons that will carry the 
pound apparatus, wrapped in cellophane, 
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19 miles up. Though the outside tempera- 
ture there gets down to 80° below zero, the 
cellophane keeps the apparatus warm. by 
admitting the sun's rays faster than it lets 
them out again. When the balloons break, 
the instruments come down by parachute 

Such expeditions have found fewer elec 
trons than had been expected among cosmic 
rays before the 
earth's 


Split-Second Movie. Res 
windmill, the odd picture at left is 
a movie lasting fraction of a 
Photos like these, made with a high 
camera, are helping Navy scientists to study 
hydrodynamic principles affecting the per- 
formance of torpedoes. 

A sheet of film revolves on a dis 
camera, and « vane-shaped sector is exposed 
for one half-millionth of a second to make 
each “frame.” A complete revolution of the 
disk, which takes 1/30 of a second, yields 
16 views made in rapid succession. 

The example at left shows a steel ball, 
released from a solenoid, or magnetic coil 


in the 


dropping into a tank of water covered by 
an oil film. 


In the final frame, at bottom, it 
the rate of 17 feet a second. 


Cannon Fires Thunderbol 
ing this “gun,” Westinghouse engineers are 
testing insulating gases that may replace oil 
in future transformers of smaller design. 
At the breakdown limit of gas placed in the 
barrel, a fiery arc leaps between electrodes. 
The electric potential producing the are can 
be raised to as much as 600,000 volts. 


New Gun to Shoot Atoms. The L- 
shaped skeleton at right is an engineer's 
model for the biggest Van de Graaf electro- 
static accelerator in the world. The Atomic 
Energy Commission will build it at Los 
Alamos, N. M., to smash atoms for research 
by University of California scientists. 

The building, 120 feet high, will be set 
against a mesa cliff to brace the tower and 
provide a radiation shield for the control 
room on top of the mesa. To increase its 
capacity, the accelerator itself will be en- 
closed in el pressure vessel. This shell, 
18% feet in diameter and 39 feet high, can 
be lifted by a 150-ton crane, as shown in 
this view of the model, to expose interior 
parts for servicing. 

Streams of protons or deuterons, at up to 
12,000,000 electron volts, will be shot down- 
ward and deflected by a magnet into the 
target room. 


Giant Transformer. Mightiest built 
in the U.S., the Westinghouse 142-tonner 
above handles 110,000,000 watts—enough 
for a city of 200,000. It will step up a 
Buffalo, ., steam power plant's juice 
from 13,200 to 115,000 volts to feed the 
area’s electric transmission lines. The pro- 
peller-shaped fans cool its oil-filled radiators. 
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ACCESSORIES AND PARTS 


New Garage 


Has Built-in Efficiency 


By R. Lloyd Guyette 
PS photos by W. W. Morris 


RIVING up to the service entrance of a 
garage that opened recently in Hart- 
ford, Conn., a new customer is surprised to 
see its massive door lift up before he has 
so much as sounded his horn, 
That’s only his introduction to a wonder- 
land of mechanical efficiency that is no more 
like your corner service station than the 


Mayo Clinic is like a country doctor's office. 

This superservice station, part of the 
Sloate Chevrolet Co.’s new Auto Center, 
occupies one of three main floors in a 
building fitted against the side of a hill so 
that all have entrances at street level. Above 
the service floor is a roof-top parking plaza; 
below are offices and sales room. 

In the series of photographs beginning 
below Popu.an Science takes you on a pic- 
ture tour of this modern automobile clinic. 


Electric eyes over entrance to superserviee sta- 
tion open door when car breaks beams of light 


Pedes- 
trian, breaking only one beam, won't open it. 


from two of several slits in drivewa 
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new Hartford auto clinic is 
ft c 


the car, a 
+ in triplica 


Hydraulic “i, car ra 
of a car. They will handle the heav 


ules- 


eye when. he 


1 for any repair 
the dispatcher 


res ( below) hold both 
al illumination, and 
be focused individe: 
new cars on display 
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Crane Lifts Big Load 


Tws one-man, mobile Tournacrane ® 
carries a 7-ton load and turns on a 20-foot 
dime, The boom rides up and down on an 
elevator track, providing a 31-foot reach 


Invalids Get a Lift 


Invau patients get a lift—literally—with 
this Porta-Lift® for home or hospital use. 
One person operating the hydraulic jack at 
the side can lift a patient into or out of 
beds, wheelchairs, or automobiles. A seat 
hanging from an arm at the top of the 
wheeled stand supports the patient in either 
a sitting or reclining position. “Outrigger” 
wheels give good stability and can be folded 
out of the way when not in use. 
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when fully extended. The track tilts back- 
ward to a horizontal position, and can be 
tipped forward to bring the load over wheels 
for better weight distribution. Three elec- 
tric motors operate pulley, boom, and eleva- 
tor ‘track, while a fourth steers the crane. 


Machine Weaves Faster 


AN ENDLESS stream of high-speed, steel 
shuttles replaces the usual single, wooden 
shuttle in this new Swiss-designed weaving 
machine. Made by Warmer and Swasey, the 
“rapid-fire” loom has nearly three times the 
cloth output of ordinary machines. Lacking 
a bobbin, each shuttle grips the thread to 
make only one trip across the loom. It then 
releases the thread and drops onto a con- 
veyer that carries it back for later use. 


Handy Box Aids Driver 


Tus versatile box, shaped to fit a car 
seat, can do four jobs for a motorist. Closed, 
it serves as a picnic-lunch box and at the 
same time as an arm rest for the driver or an 
elevated seat for Junior. Opened, as above, 
the hinged cover reveals a vanity mirror that 
swivels to any angle. The Auto Bed Shop, 
Los Angeles, sells it for $13.50. 


Chair Doubles as Lounge 


Tus cross between a deck-chair and a 
rocker lets you lean back and put your feet 
on the desk—without a desk. Thanks to the 
angle in the bottom rails, it can either be 
used semi-upright or tilted ‘way back, as 
above. Called the Barwa @®, the chair is 
said to be scientifically shaped to the nat- 
ural contour of spine and legs in relaxation. 


Camp Stove Fits Pocket 


‘THE new camp stove shown above takes 
little more room in a sportsman’s pocket 
than a fishing reel or a box of shotgun shells, 
When folded (inset) the Taykit ® measures 
only 5 by 4% by 1% in, Set up, with the 
carrying-case walls pushed out’ as wind- 
shields under two sides of a wire gril 
big enough for a frying pan, a coffee pot, 
or a four-quart kettle. The stove burns 
gasoline, but needs no pressure pump, Cup- 
ping your hands around the burner warms 
air in the fuel line to squeeze out a drop for 
a generating flame, and the stove’s own heat 
keeps up the pressure, It will burn an hour 
and a half on one four-ounce filling. 


“apse ~ 
Baby Cart Has Rockers 


Tue Babycar®, above, was recently 
shown for the first time at an industrial fair 
in Holland. The wheels let down to lift it 
off the rockers, and a handle can be fastened 
on at the front to pull it by. 
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OPERATE 
SHUTTER 
AND FILM 
TRANSPORT 


MAGAZINE 
§ For exrosen 
FUM 


micRoswiTcH 
ACTUATES 
Fum.cumine 
KNIFE 


Photo-Metric camera, shown open, is easy to 
run, almost foolproof.” As soon as one 70-mm, 
film frame is used, another moves automatically 
into place, preventing double exposures. Push- 
button snap switch operates knife that cuts 
frames apart so salesman can remove exposed 


Contour Maps 0 


By Paul F. Ellis 
PS Photos by W. W. Morris 


AKING a suit of clothes really fit a 

modern man’s bulges, slopes, and pro- 
trusions is difficult craftwork. But engineer- 
ing, physics, and optics have been combined 
now in a Photo-Metric® process to help 
both tailors and their customers. 

It requires a unique camera, a set of 
mirrors, and a tricky calculator. Henry 
Booth, president of Amalgamated Textiles, 
Ltd., invented the system, and it has been 
introduced by a subsidiary of his company, 
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\e— Fum.surrty spot 


MICROSWITCH ACTUATES 

MECHANISM THAT FEEDS 
FRAME FIM LEADER 

PAST LENS INTO MAGAZINE 


(ON-OFF 
SWITCH 


film at any time. Two synchronized flash lamp: 
have life of 10,000 flashes, need infrequent re- 
placement. Shutter speed is fixed at 1/10 se 
ond, lens aperture at f/8. Red light warns 
when film spool is empty; white, when power 
is on; amber, when picture is being 


Men Aid Tailors 


which is licensing its use by retailers and 
manufacturers, 

When you order a suit made this way, 
you will be asked to stand on a low pedestal 
and be: photographed. You will wear a 
harness made of tape measures bearing large 
numbers showing your measurements. Your 
name and address will be photographed 
along with you. Then the suit will be made. 
You will not have to return for fittings or 
adjustments. 

The camera, designed under direction of 
Eastman’s Dr. Kenneth Mees, is the heart 
of the entire technique. The salesman 


Customer being fitted for suit wears harness 
of tape measures and stands on platform sur- 
rounded by mirrors. These reflect his image— 
as seen from front, rear, side, and overhead—to 


camera in comer of room. salesman 
presses butto right 
ove) are photographed simultaneously on 

single frame of film in a fraction of a second, 


Mirrors bounce reflections around fitting room to carry four views 
of customer to camera's lens. Usually two pictures are taken: one 
with customer wearing a full suit, one with his coat and vest off. 


ante e tees 


peeeweerre RTT] 


using it is said to need only a half hour's 
instruction, principally on how to load the 
film. The focus, the shutter speed, the light 
values are all permanently set. To load the 
camera, the salesman raises the cover. No 
threading into sprockets is required: the 
operator merely places the spool of film on 
the spool holder and inserts the film leader 
into a slot until it comes to a stop. 

As the cover of the camera is tightened 
down, it trips a switch that automatically 
puts the winding mechanism into-operation 
so that the first 16 frames are run through 
without any pictures being taken. This is 


insurance against the use of exposed film 
at the beginning of the roll, To extract the 
film, the salesman presses a button that acti- 
vates an electrically controlled Jock, auto- 
matically sealing off the magazine from 
outside light or dust. It isn’t necessary to 
wait until all the film on a roll has been used 
up; it can be chopped off any place by push- 
ing a button. 

The picture taken by this camera is a mul- 
tiple reflection of the customer's images as 
they appear in four optical mirrors. The 
negative is developed and placed on a slide. 
This goes to a workroom where “blue pencil 
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Clerk reads measurements from four-way 
image thrown on large translucent screen from 
back by projector focused on mirror at left, This 
method of projection lets him work close to the 
icture without standing in path of the light. 
Image is enlarged to a predetermined fraction 


men” view the projected negative on a large 
screen. These experts read off the measure- 
ments from the projection and put them on 
a pad. 

The data obt 


ed this way is then fed 
into a “calculator.” In it, the Photo-Metric 
Corporation previously has placed what it 
estimates to be the normal measurements 
for any certain size, such as a 39 regular, a 
42 long, or « 36 short. The calculator, 
cording to the company, presents estimates 
for about 500 different patterns of men’s 
clothing. The customers variations from 
one of these are determined with the help of 
the calculator and a slide rule. The cloth 
can then be cut and the suit completed. EXD 


Neat Trick if You Can Say It 
Pavsinc several times to take a deep breath, a 
speaker recently told the American Chemical 
Society that piperonyl cyclonene is a mixture 
of chemical substances, the most important of 
which is “hexyl-5-(3, 4 methylenedioxyphenyl)- 
B-carbethoxy-2-eyclohexen-5-one.” 
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of customer's actual dimensions. Clerk is using 
calibrated map-measuring device to study every 
detail of posture and build that will be used in 
tailoring suit. Horizontal bar across screen can 
be moved up or down to see whether, for in- 
stance, one shoulder is higher than the other. 


Slide-rule calculator works out the final figures 
to guide tailor in cutting material for suit. It 
determines these by comparing customer's actual 
measurements with dimensions of various stand- 
ard sizes for different models. Scale is set in ad- 
vance for particular type and style of suit wanted. 


Trains Get Ferry Ride 


Wuen the giant “jaw” at the right snaps 
shut, it swallows 30 railway cars. It's the 
upper bow section on the Danish ferryboat 
Fyn (above), which carries railroad cars on 
the 15-mile run between Nyborg and Kor- 
sor. Rising like a drawbridge, the bow per- 
mits railroad cars to roll directly from tracks 
on the dock to tracks on the ferry’s deck. 
‘The modern ferry can also carry 1,500 pas- 
sengers, It cruises at better than 16 knots. 


lose Valve 


Tue water itself does the work in this 
self-closing Paul valve for water hoses. The 
opening into the nozzle is smaller than the 
valve chamber, so the water must speed up 
to get through, causing a drop in pressure 
at the opening. This forces a ball inward 
against the opening, shutting off the water 
until the plunger on top is pressed down, 
pushing the ball away from the opening. 


Water Shuts 


Tiny Pencil Clips Tie 


Less than four inches long and only an 
eighth of an inch thick, this tiny mechanical 
lead pencil can be worn as a tie clasp. 
Made by the Slencil Co., of Orange, Mass., 
it has a long, spring-wire clip on the back 
that fastens the tie to the shirt. The lead is 
propelled or retracted by a single knurled 
roller recessed in a slot in the center of the 
pencil. The top, taken out and reversed, 
provides a convenient eraser. 


Electric Shoe Shiner 


Wanr an easy shoe shine? The Groomas- 


ter® will meet you half way. Just put on 
the polish, slip your foot under the whirling 
buffer, and this portable home shoe-shining 
machine will do the rest. The eight-inch 
electric sheepskin buffer works the wax in 
and polishes at the same time. If placed 
near the front door, it can also be used as 
a handy shoe cleaner for entering feet. On 
top are places for three jars of wax. 
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NEGATIVE Post 


PERFORATED STEEL POCKETS. 
HARO-RUBBER SHEET 


STEEL CAN. SUSPENSION BOSS 


NICKEL-CADMIUM BATTERY 


ae en 
« 
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Nickel-Cadmium Battery 
Lasts as Long as the Car 


New to United States, this European 
juice box will not crack, freeze, spill 
acid, or run down when left idle. 


By Harland Manchester 
PS photos by W. W. Morris 


NE of the greatest headaches of the 
American driver is his automobile bat- 
If left untended in storage, it grows 
green whiskers and dies; if it gets low in 
sub-zero weather, it is liable to freeze and 
crack, Jolting on ‘rough roads may break its 
hard-rubber case, and without fr 
drinks of water it ceases to functio 
with careful nursing and no mishaps, 


GOES 8,000 MILES 
‘ON ONE ORINK 


(ONE BATTERY LASTS 15 TO 20 YEARS 


often has to be replaced several times dur- 
ing the life of a car. 

Yet there is a battery, new to the United 
States, that has none of these failings. It 
will no crack or freeze, Put it away all 
winter, and it holds its charge and does not 
deteriorate. Equipped with this juice maker, 
you wouldn’t buy a new battery for your 
car—you would buy a new car for your bat- 
tery, for it will last 15 or 20 years, 

Ask your service man about the nickel- 
cadmium battery and he'll tell you he never 
heard of it, Look in American textbooks 
and you won't find it. Yet this superior 
battery has been used all over Europe for 
nearly 40 years, 

Possibly six 


Americans are using this 


— 


ALKALINE ELECTROLYTE 
PERMITS USE OF UN. 
BREAKABLE STEEL CASE 


NEEDS WATER EACH BATTERY LASTS. 
To 


EVERY 1,000 MILES % 


‘ACID MAKES BREAKABLE 
HARD-RUBBER CASE 
NECESSARY 
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First step in making nickel-cadmium battery is 
perforation of long strips of steel tape by these 
needles in the head of a mechanical hammer. 


and boats, A 
in his 
‘ago and has run it 
40,000 miles without adding water, leaving 


battery today in automobile 
New York businessman put one 
Chrysler 18 month 


his car outside on sub-zero nights. It is still 

full of life, A Rochester man put these bat- 

teries in his Diesel-powered fishing boat 

and laid it up for nine months without at- 

. tention, Last January he stepped on the 
starter, and the engines roared 

Novel as this may be to Americans, it is 


c WHEN DISCHARGING 


NEGATIVE PLATE 
GRAY CADMIUM 


POSITIVE PLATE 
BLACK NICKELIC 


METAL CHANGES HYDROXIDE 

TO BROWN. CHANGES 

CADMIUM OXIDE TO GREEN 
icKeLous 
HYDROXIDE 


ALECTROLYTE: POTASSIUM HYDROXIDE 
SOLUTION. REMAINS UNCHANGED IN 
COMPOSITION AND STRENGTH 


NICKEL-CADMIUM BATTERY 


Tape then i h with tiny 
holes in be Pictures were taken in first 
U.S. production plant at Easthampton, Mass. 


old stuff in Europe. The nickel-cadmium 
battery was first produced in Sweden in 
1909, and since then its manufacture has 
extended to England, France, Germany, 
Russia, and a dozen other European coun- 
tries, It is used in thousands of buses, rail- 
way cars, Diesel locomotives, switch yards, 
ignal systems, air-conditioning plants, util- 
systems, yachts and liners, and in ‘small 
It was one of the 


it 
portable electric lamps. 
refinements installed in the Queen Eliza- 


WHEN CHARGING 


NEGATIVE PLATE 
BROWN CADMIUM 


POSITIVE PLATE 
GREEN NICKELOUS 


OXIDE CHANGES WyoROXIDE 

To Gray CHANGES 

CADMIUM METAL TO BLACK 
NicKELIC 
HYDROXIDE 


LECTROLYTE: POTASSIUM HYDROXIDE 
SOLUTION REMAINS UNCHANGED IN 
COMPOSITION AND STRENGTH 


LEAD-ACID BATTERY 


WHEN DISH: 


ry 


NEGATIVE PLATE 
SPONGE LEAD 

| CHANGES. TO 
LEAD SULPHATE 


Positive PLATE: 
LEAD PEROXIDE 
CHANGES TO. 

LEAD SULPHATE 


ELECTROLYTE: SULPHATE OF ACID UNITES WITH ACTIVE, 
PLATE MATERIALS, WEAKENING SOLUTION. HYDROGEN 
(OF ACID AND OXYGEN OF LEAD PEROXIOE 

FORM WATER IN ELECTROLYTE 
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WHEN OH 


NC 


NEGATIVE PLATE: 
LEAD SULPHATE 
CHANGES TO 
SPONGE LEAD. 
SULPHATE RETURNS 
TO ELECTROLYTE 


POSITIVE PLATE: 
LEAD SULPHATE 
CHANG 

tad 
SULPHATE 
TO ELECTROLYTE 


ELECTROLYTE: VERY DILUTE SOLUTION MADE STRONGER 
BY RETURN OF SULPHATE FROM PLATES 


Active material of battery is pressed into trough. 
Positive plates get nickel hydroxide and graph 
ite; negative plates, cadmium oxide and iron 


beth, the Queen Mary, and the Normandie 
as an emergency power source to run lights 
and various devices, During World War IL 
the Germans used this battery in the V-2 
rocket, and it supplied reliable starting and 
easy maintenance for planes, tanks, trucks, 
submarines, ang other fighting equipment in 
all occidental armed forces—save those of 
the United Stat mericans not only 
haven't been able to buy the battery, the 
have remained in almost complete ignorance 
of its existence. 

At long last, the wall of silence has been 
broken down, and the better battery is 
actually being manufactured in a plant in 
Easthampton, Mass. During the war, Amer- 
ican experts on the hunt for more efficient 
equipment had a chance to see the batter 
and test its superiorities over the lead-acid 
battery commonly used in the United States. 
One of these experts, Lt. Col. H. B. Nichols 
a West Pointer of the Air Materiel Com- 
mand, determined to introduce it in_ this 
country, As soon as he took off his uniform, 
he secured the services of Carl Berg, son 
of the battery’s co-inventor and one of the 
world’s leading engineers in the field. He 
then formed a company and set up a small 
factory. During the last year, his firm, the 
Nickel Cadmium Battery Corporation, has 
turned out batteries in sizes ranging from 
a tiny model suitable for a hearing aid to 
giant multiple units that will start a Diesel 
locomotive. He has not yet entered the 
automobile field, but has sold about 2,000 
of the new batteries to railroads, utility 
firms, oil companies, bus fleets, and other 
industrial users, and his files bulge with 
orders and inquiries from all over the 
country. 

The virtues of this battery stem from 


h powdered oxides now hay 
d tape clamped over it to hold 
pattery fluid through holes, 


chemical and mechanical properties _radi- 
cally different from those of the hard-rab- 
ber-cased ones familiar to Americans, The 
latter yield electric energy by the che al 
action of a sulphuric acid solution on a 
series of lead and lead-oxide plates; while 
the new battery delivers juice through a 
chemical change in plates of cadmium and 
nickel hydroxide, g a solution of strong 
alkali as virtually nothing more than a 
conductor of electricity. The chemical dif- 
ference accounts for its long life and the fact 
that it can be stored without deteriorating. 
And _ because an alkaline liquid is used, it 
can be housed in an unbreakable steel con- 
tainer, which acid would eat through. 


How It Was Born 


The story of this battery goes back to two 
ingenious young Swedes, Waldemar Jung- 
ner and Karl Ludvig Berg, who finished 
technical school about 1889 and looked 
about for something to invent, Berg, a me- 
chanical genius who worked for Jungner’s 
wealthy uncle, a cereal manufacturer, had 
already built’ machinery for processing 
rolled oats. It was a dry summer of many 
fires, and Jungner designed a battery-op- 
erated fire-detection device called a “pyro- 
phone,” which rang a warning bell when 
fire heated thermocouples in the form of 
wires strung around the ceiling. The device 
got publicity, and orders poured in that 
swamped the manufacturing force, com- 
posed of Jungner, Berg, and Jungner's two 
sisters. Then angry complaints came in that 
the pyrophone wasn’t working. They inves- 
tigated and found that the dry-cell batteries 
were dead. They quickly decided that to 
save the business they had to invent a new 
battery that would hold a charge during a 
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Stripped together and held in frame, trough 
units form plate. This is now corrugated cross- 
wise by roller press (above) to add strength. 


long idle period and, while they were about 
it, that they would work out a new storage 
battery instead of trying to improve the 
dry cell, So with Jungner as the chemical 
expert and Berg the physicist, they tested 
all manner of metals and chemicals that 
could possibly be used in the electrochemi- 
cal storage of power. They saw no hope of 
getting the long life they desired from an 
acid battery, and tested metals that would 
work with an alkaline solution, They set- 
tled temporarily on nickel and iron, and in 
1899 Jungner took out a Swedish patent 
covering all alkaline batteries. 


One Step Beyond Edison 


At the same time, Thomas Edison was 
working on the same problem, and at the 
turn of the century began to make a similar 
battery. Both batteries gave trouble, and 
both manufacturers halted, production to do 
more research, Edison corrected the trou- 
ble, and continued to make the nickel-iron 
battery, which is well suited to a number of 
uses. But the Swedish firm shifted from iron 
to cadmium, a soft, gray metal obtained 
mainly as a by-product of the processing of 
zine, and in 1909 began to turn out this com- 
pletely new battery, superior in many ways 
to all other batteries on the market. 

By the end of the next decade, four firms, 
in Sweden, England, France, and Germany, 
were making nickel-cadmium batteries 
under various licensing agreements, and 
assembly plants in other European countries 
were making everything but the active 
chemical material, which the “master com- 
panies” made by secret formula and shipped 
in drums, 

As time went on, bus fleets and railroads 
reported that the batteries they had bought 
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Assembled sheaves of positive and negative 
plates are intermeshed. "Two prongs held by 
workman are opposing terminals of the battery. 


10 and 15 years before were as good as new, 
A cadmium battery installed in a Diesel rail 
car in Sweden in 1918 was still in use at 
the latest report, after starting the engine 
300,000 times. The battery became popu- 
lar in motorcycles because it stood up under 
heavy vibrations. Many business and pro- 
fessional men and automobile fanciers in- 
stalled it in their cars, although the price 
was about twice that of a comparable lead 
battery. 

The new rival caused anxiety among the 
makers of lead batteries, which have a nor- 
mal life of one and a half to three years. 
Until last year, when a suit for violation of 
the Sherman Antitrust Act broke up the 
cartel, the world’s three major manufacturers 
of lead batteries cooperated closely, These 
are: the Electric Storage Battery Compan: 
of Philadelphia (100 percent owner of the 
Willard Storage Battery Company, of Cleve- 
Jand, and Exide Batteries of Canada, Ltd.) ; 
Chloride Electric Storage Company, Ltd., 
of London; and Accumulatoren-Fabrik Ak- 
tiengesellschaft (AFA), of Berlin, Follow- 
ing conventional cartel practice, these firms 
had for several decades exchanged patents 
and secrets, allocated sales territories, and 
fixed prices of their products throughout the 
world. Early in the ’20s, members of this 
group began to acquire holdings in the cad- 
mium battery firms, and by 1936 the cartel 
had established sufficient control and influ- 
ence over its rival to direct policy. Prices of 
cadmium batteries were then artificially 
pegged at about three times those of lead, 
but that did not deter buyers. Users in Mex- 
ico, Brazil, Argentina, Chile, Uruguay, India, 
Malay, Siam, and South Africa enjoyed its 
advantages, and it penetrated even to re- 
mote regions in Afghanistan and Tibet, 


Separators of polystyrene, a nonconducting 
plastic, are inserted between the plates so. that 
alkaline battery fluid can get between them. 


while it was not available in Canada and 
the United States. 

By this time the original Jungner patents 
had expired, and there was nothing to keep 
an independent American manufacturer from 
making the battery—except lack of technical 
information, as well as complete ignorance 
of its existence. Curious visitors have been 
barred from the plants. The Encyclopedic 
Britannica devotes eight pages to the lead- 
acid and the Edison batteries, but does not 
mention the widely used cadmium battery. 
Twenty leading physics books used today 
in American high schools and colleges all 
describe the lead battery, but not one of 
them mentions the nickel-cadmium type. 
Out of 18 “up-to-date” textbooks on electri- 
cal engineering used in our technical schools, 
only one contains a single line about this 
battery. This means that few technical men 
trained in the United States have ever heard 
except by accident of this superior battery 
with which European and Russian engineers 
have long been familiar. 


Son Comes to U. S. 


Invento 


When the cadmium battery companies 
became a virtual appendage of an interna- 
tional cartel that thrived on its vast replace- 
ment market, many zealous engineers chafed 
under the new restrictions. One of them 
was Carl Berg, then chief engineer of Alk- 
lum Storage Batteries, Ltd., of England. In 
1938 he left his job and e to the United 
States, bringing with him his brother Mar- 
cus, the firm's production manager. The 
Bergs’ contracts, like others in the cadmium- 
dattery field, stipulated that if they should 
leave Alklum they should not engage in 
manufacture of the battery for five years. 
Berg found this clause to be unenforceable 


they form finished ni 
battery cell with a 360 ampere-hour capacity. 


legally, and sought backers in this country. 

Under Berg's direction, faithful copies of 
the ingenious machines designed by his 
father over a period of 20 years were set up 
in the Easthampton plant, Lengths of nar- 
row, perforated steel tape are clamped to- 
gether, forming pockets to hold the active 
chemicals, and the thin pockets are com- 
bined to make battery plates, which are i 
stalled in durable cases of nickeled steel. 
Shopping for the special steel tape, Berg 
was able to buy a consignment of 108 tons, 
tailored precisely for nickel-cadmium bat- 
teries, that been manufactured here 
for shipment to Russia under Lend Lease 
and left behind on a Brooklyn dock. Using 
parts made in America, Russia is reported 
to have four factories turning out the bat- 
teries we haven't been able to get. 

Oil companies were among the first cus- 
tomers. Used in starting engines that drive 
y lead batteries last 
a few months—cadmium batteries have been 
used a year and a half and show no signs of 
deterioration. They are used in the urban 
buses of the Springfield Street Railway Co., 
and in the intercity Diesel buses of Trail- 
ways of New England, William Corrivau, 
Trailways maintenance engineer, reports 
that his lead batteries need water every 
1,000 miles, while his cadmium batteries go 
8,000 miles without a drink. Other users 
are the Southern New England Telephone 
Company, which has installed them in its 
new Yale private exchange in New Haven; 
the Boston and Maine Railroad, which uses 
them for signalling and crossing-gate equip- 
ment; the Pennsylvania which has 
installed them for car air conditioning and 
Diesel-engine starting; and the New Eng- 
land Power Association, which uses them 


: aucust 1948 IIT 


for tripping switches in its installations. 

Of great interest to the consumer are the 
tiny cadmium batteries suitable for flash- 
lights, portable radios, and hearing aids. In 
1912 the Russians equipped cavalry units 
with rechargeable cadmium-battery hand 
lamps for use in making camp. For many 
years, British miners and policemen have 
been using similar lamps, which burn for 
about ten hours on one charge, sell for about 
$12, and last indefinitely 
New Jersey has an attractive palm-size 
cadmium-battery flashlight that he ob- 
tained from a German officer after the war. 
He has used it now and then for two and a 
half years, and has had it recharged twice. 
It would be simple to market such a flash- 
light with a small converter-transformer unit 
for home recharging 

Like many makers of new equipment, the 
Easthampton firm’s first interest lies in the 
lucrative industrial market. It is concentrat- 
ing on batteries for Diesel-engine start 
railroad switching and signalling, car Ii 
ing and air conditioning, and for the job the 
battery was invented for, running fire-detec 
tion systems. Plans for entering the auto- 
mobile field are indefinite, although two car 
manufacturers are interested. The company 
is working on a completely new type of 
nickel-cadmium battery particularly suitable 
for use in automobiles, The method con- 
sists of stamping the battery plates out of 
powdered nickel and baking them like a 
batch of cooki This trick of stamping 
machine parts in molds from metal powders 
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lely used in Europe, as these pamphlets in- 
dicate, the nickel-cadmium battery—invented in 
1909—Wwas long kept off the American market. 
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‘An engineer in ~ 


and baking, or “sintering,” them was one of 
the most dramatic factory developments of 
the recent war (PS, April ’41, p. 98; June, 
"43, p. 98). It was used to make durable, 
highly porous tank and machine bearings 
that soaked up oil like blotters and were 
permanently  self-lubricating. During the 
war the Germans tried to make battery 
plates in this manner, but the work was 
sabotaged by slave labor. Now Andy 
hammer, head of the Chrysler Corpor 


rion’s 

Amplex Division and one of the world’s lead- 

ing experts in the powder-metallurgy field, is 

working with the Easthampton people to 
a 


make tough 


solid but, because of invisible pores, are 


nated with the necessary chemi 
the battery lighter and smaller and to speed 
up production and reduce labor costs. This 
sintered-plate battery is now being made in 
laboratory quantities, and there is plenty of 
work to do before it is ready for production. 
When it comes, it may replace one of the 
most troublesome parts of today’s automo- 
bile. If it were sold only as optional equip- 
ment, many drivers would pay a higher price 
for the relief it would bring. 


iznal Corps Trying It 


Other American groups are working on 
the cadmium battery, Baker and Company, 
Inc., of Newark, N. J., has employed Dr. 
Anna Hauel, German expert, and is prep: 
ing to manufacture it. The U.S. Signal 


Corps is experimenting with the battery to 


determine its most effective war uses, Among 
its military advantages: it can be stock- 
piled, 


inlike lead batteries, without atten- 
it emits no corrosive fumes; and it 
so crashproof that it has survived train and 
airplane wrecks. 
But the nickel. 


sadmium battery will not 


factory for many jobs, and the Edi- 
son battery has its own field. Experts say 
that the cadmium battery is not suitable for 
electric trucks, in which the storage battery 
is discharged every day and recharged at 
night. But. as Europe has shown, it is a 
superfine tool of many applications, and 
our government is losing no time in repair- 
ing its dangerous ignorance. 

‘America may be 40 years and two wars 
late in getting this new tool, but her unques- 
tioned genius in production should soon out- 
strip the world in putting it to work. END 


Giant Press Ba 


‘ms gigantic hydraulic press tak 
auto bodies and in one motion crushe: 


into neat, bite-size morsels for the scrap- 
hungry mouths of southern California steel 
furnaces. Designed to speed the salvage of 
scrap metal, the huge crusher (above) is 
six feet wide, five fect deep, and 16% feet 


long, It weighs 250 tons and is sunk 30 
feet into the ground. Five hydrau 
inside the press put a 500-ton squeeze on 
the car milar-size gulps of 
ap. and erunch them into small ‘bales 
uring 24 x 24 x 56 inches, 
seen in the foreground above. Recently in- 
stalled at the A-I Iron and Metal Company, 
of South Gate, Calif., the press keeps two 
clamshell bucket cranes busy feeding it 
serap from a five-acre pile. Construction of 
the giant took two years and cost $100,000 


as can be 


Glass Blocks Form Wall 


Entire walls or partitions of glass can be 
easily assembled by simply fitting together 
these interlocking, double-pane blocks. 
Called Temprex Duo-Pane®, they each 
consist of two 20-inch-square panes 
mounted 3% inches apart on a structural 
aluminum frame. One pane is fixed, the 
other removable, permitting certain sections 
to hold knickknack shelves. The glass is five 
times stronger than ordinary glass and 
comes clear, diffused, or patterned, Light- 
ing units can be installed inside the wall. 
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n’s designer, Hawley Bowlus, poses with 
locomotive and three of its five cars in back 


boys can ride in each car, 

(left), sitting ne 
riding backwards, serv 
brother Charles, facing 


Gasoline engi 


yard of his home at San Fernando, Calif, 
where it's the envy of boys from miles around 


10-Boy Toy Train 
Goes 12 m.p.h 


1 toy train that kids can actually 
board ride in A San 
ufacturer built it for 
iked it so well that his 
‘obertson, is producing 


climb 
Fernando, Calif., 


his two sons. 1 
company, Bowhi 


more like it for sale. Price; about $1,400. 

Patterned on a Diesel-electric train made 

by General Motors, the midget travels 
id 500 feet of 6-inc 


geared to the 16 drive wheels of a two- 

section locomotive through a clutch operated 

by a cable running back to the first car. 

Pulling the cable starts the train; letting go 
iE 80 | 

s the clutch, and it rolls.to a stop. 


(below) also 


% HP. ENGINE 


ss o. 
Cee Rs 


» STARTING-ROPE PULLEY 


<1 


GASOLINE TANK 


I'd like 
toseethem 
make... 


‘Transparent fuel lines, A. cl 
from the pump to the carburetor, preferably 
with a spinnei ner inside, would help in 
troubleshooting auto-engine diffculties—M. D 
Hernandez, Oxnard, Cal 


plastic tube 


Timer for fans. A time-delay switch would be 
a boon when you wanted to go to sleep with the 
fan on but didn’t want it to run all night. Just 
set it to shut off at a certain hour.—Herbert 
Browne, Jr., Columbia, S.C. 


. A dashboard cigarette 


ighter 
ss type has the hot e 


~the wire t at 


the end of a cone would let the driver keep 
eyes on the road when using it—Bradley S. 


Hart, Rutland, Vt. 


A nursery era. Baby-safe lighting, a pre- 
set fast lens, and remote control to let Pop click 
the shutter, would give parents « photo of new 
offspring. Fees could go to the hospital. y 
Dambacher, Jr., North Hollywood, Calif. 


dress with pockets to hold gloves, belt, jewelry 
scarf—all accessories for that particular outfit— 
would be a time-saver.—Mrs. J. C. Darrah, Me- 
Pherson, Kan 
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Self-Service Museum 
Puts Curiosity to Work 


Super-craftsmen at a Cleveland mu- 
seum are translating health into push 
buttons—and visitors do the pushing. 


By George H. Waltz. Jr. 


L(A tinal, well-equipped workshop just 
off one of Cle ‘ 

carpenters, artists, and technicians are mak- 
ing health visible. Their shop is part of the 
famous Cleveland Health Museum. Their 
job is building unique exhibits for the pub- 
lic to play with—and learn with, 

Since the Cleveland Health Museum is 
“push-the-button-turn-the-crank” place 
where the visitors run the exhibits, its work 


Plywood frame for plast 
sanded so contours will exactly match those of 
giant fang. ‘Two rectangular openings hold 
fighted legends of tooth parts shown in display 


tooth is carefully 


shoppers have to be ingenious. They must 
tell the story of humans and how they tick 
in terms of plaster, wood, metal, pl 
rubber, gears, motors, lights, und wiring. 
It is work that requires showmanship, med- 
ical know-how, and creative skill with tools 
and paintbrushes. These workshoppers 
have no ready-cut plans. They must dream 
up as well as build the exhibits, 

They may be called upon to n 
thing from a realistic, giant- 
model of a tooth to a “calorie cafeteria” in 
which you can learn the energy values of 
various foods merely by pushing buttons, 
Their shop is a home craftsman’s dream— 
fine tools and equipment, with every man 
on the staff an inventor and designer as 
well as a craftsman. 

When the Cleveland Health Museum 
opened in 1940, it was the first of its kind 
in the country, Since then, with its exhibits 
and its reputation growing steadily, it has 
become a fountainhead. ort of combina 
tion manufacturing plant and lending li- 
brary—for a new kind of health and hygiene 


—a 


apleted display demonstrates normal tooth 
construction. Lighted sections show. progres- 
sively enamel, dentine, pulp, cementum, peri- 
odontal membrane, bone, root, crown, and gum, 


display. Its craftsmen now devote much of 
their time to making duplicates of their own 
original exhibits, either for loan or for sale 
at cost to schools, county fairs, health or- 
ganizations, and other museums. By pop- 
ular demand, they have been forced into 
the mail-order museum business. 

When I visited the workshop a few weeks 
ago, the men were busy duplicating six of 
the Museum’s dental-health displays for use 
at the annual meeting of the Southern Cali- 
fornia State Dental Society. One of their 
biggest jobs, however, was building exh 
for a new health museum for Bogota, Co- 
lombia, S. A. When those displays were 
ready for shipment, they filled 23 large 
packing cases and weighed four tons! 

Thanks to these craftsmen, the Museum 
is not a collection of historical r ora 
chamber of horrors. It uses clever devices 
to get across its important story of man and 
his health, It is visual education at its best. 
Wherever possible, moving, tri-dimensional 
displays are used in place of the usual sta- 
tionary exhibits. There isn’t a single “Do 
Not Touch” sign in the entire building. 
‘Anyone can walk up and push buttons, 
twirl knobs, pull levers, and tum cranks— 
and the exhibits are built to take it. As a 
result, the more than 40,000 yearly visitors 
have as much fun learning about their 
health and bodies as they would have at 


felike facial masks for dental-health display 
are molded from plaster and painted, 
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an amusement park—and it’s all for free. 

In spite of the lack of guard rails around 
the exhibits, the only item that disappears 
regularly is a ten-penny nail used to illu: 
trate the iron in the human body. Inci- 
dentally, because of inflation and the rising 
costs of chemicals, the workshoppers have 
to bring this particular exhibit up to date 
quite frequently. In 1940, when the dis- 
play was first built, the chemicals that make 
up the human body could be bought for 98 
cents. Today, they are worth $31.04! 


Learning By Doing 

The Cleveland Health Museum comes by 
its flair for educational showmanship quite 
naturally, Its director, Dr. Bruno Gebhard, 
is a pioneer in finding ways for people to 
learn by doing as well as seeing. After 10 
years with the once famous German Hygiene 
Museum in Dresden, he came to this coun- 
try in 1937 as consultant for all the medi- 
cal and public-health exhibits at the 1937- 
1940 New York World’s Fair. Then, in 
1940, when a community-minded group 
of Clevelanders decided they wanted a dif- 
ferent kind of health museum, they chose 
Dr. Gebhard for the job. That was in June. 
By November he had his museum in opera- 
tion. “Most of the exhibits were either bor- 
rowed or of the ‘five-and-ten. ‘a 
Dr. Gebhard says, as he look: 


Primitive Survival Lore 


Photos by Mike Ackerman 
Acme Newspictures 


‘AST fall, 15 men bailed out of a disabled 
B-17 over the dense wilderness of the 
Nicaraguan jungle. Search parties brought 
out 14, but the last survivor was so badly 
injured he couldn't be moved. Then a di 
tor of the USAF’s Air Rescue Service, Capt. 
Polk Holliday, parachuted to his rescue. He 
nursed the man for two days until he was 
strong enough to be pi 
copter, Today that man 
Behind this dramatic rescue, only one of 
more than a hundred in the short, year 
a-half history of the Air Rescue Service, is 
the story of a group of men whose sole job 
is the rescue of crash survivors, explorers, 
tourists, adventurous kids, and others who 
may be lost in remote places and require 
medical aid. The men work in teams of 
five: one doctor, two medical technicians, 
and two survival specialists, All are Army- 


trained jumpers. All are volunteers, 

But before these men can help others, 
they must learn to help themselves, Com- 
bining modern science with primitive wood- 
lore, they learn to take care of themselves in 
jungles, deserts, mountains, and on water. 

Prob 


One of first jobs during jongle taining is con- 
struction of a dispensary consisting of log frame- 

work covered with palm fronds. A cot for the 
dispensary will also be made of palm fronds, 


pictured on these pages. To start with, they 
jump five times into the Florida Everglades, 
actually trying to hit the treetops—just for 
practice—so they can learn how to let them- 
selves safely down, Then comes intensive 
training in jungle housekeeping—how to 
protect themselves against insects, puri 
water, and build shelters of palm fronds. 
When they've finished this, together with 
training in desert, mountain, and sea res- 
cues, they're ready for anything, 

There are nine such pararescue units now 
in the U.S., and overseas units are located 

e Bermuda, the 
Azores, Labrador, and Newfoundland. 

The exploit the Air Rescue people are 
proudest of took place last winter in Labra- 
dor, On December 9th, a C-47 with 29 per- 
sons crashed only eight miles from Goose 
Bay. A ground rescue party set out on the 
10th. The same day, Lt, Stanley Bear, a 
paradoctor, left Pope Field, N. C., by air for 
Goose Bay. On the 11th, a helicopter 
landed him on a frozen lake near the wreck. 
From there, he trekked to the plane, arriv- 
ing three hours before the ground part; 

Only six of the victims were alive, but 
all were evacuated by air and all ed. 
Lt. Bear had come all the way from North 
Carolina in less time than it took the ground 
party to travel about eight miles! 
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Axuis-CuaLens has put the cart before 
the horse in this new farm tractor. Placing 
the engine behind the seat and mounting 
implements under the driver, between the 
front and rear wheels, give him a clear view 
of his work and make possible the pre- 
cision tillage needed for truck farming. 

For use with the tractor, called Model 
G®, the manufacturer has’ brought out a 
new line of cultivators and seeders. These 


WEIGHT ADJUSTMENT 


Toranon oF REAR ARE 
HOUSING HHOMDES 
Y' WEIGHT AODUSTIENT 


range from e 12-inch moldboard plow 
to the mul seder shown above. Any 
of them can be hooked on in five minutes. 

All controls except steering are behind 
the junction of the main trunk and the high- 
arching wishbone that carries the detachable 
implements. It would be possible, therefore, 
to disconnect the power and traction ele- 
ments from the rest of the tractor and attach 
as a driving unit to larger field ma- 
Steering then would be done by the 
tractor’s individual-wheel brakes. 


This One Carries Stilts 


Tue Earthmaster ® tractor at left can 
grow up with the crops it cultivates. Its 
ground clearance is increased from 18 to 21 


inches by lowering the wheels in relation 
the front wheels 
while 


to the body. To do thi 
are mounted on revers 
the axle housing of the rear whee 
pivoted around the drive shaft fo 
ment. Bigger tires can add another 3% inches, 


Gauge Fits Oil Drum 


Tue Tru-Oil-Gage ® 
at right shows at a* 
glance how much. oil 
remains in a 55-gallon 
drum. The indicator is 
a cork floating in a plas- 
tic tube at the level of 
the oil in the drum. The 
top of gauge grips the 
drum’s rim; the bottom 
screws into the head, 
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Doctor looking into electron fluoroscope has a brilliant view of patient's internal organs. 


Electrons Now Brighten X Rays 


H 
Wiinaia wih a ttercniond Base! (bate turning a spotlight on the newspaper. 
cope, he sees a dim, greenish-yellow-and- This instrument, the 
black image on the viewing screen. It is so. brightness of the 
faint that making out fine details of your electron fluoroscope—a new electronic tube 
internal organs in action is like trying to —developed by Westinghouse engi 
read a newspaper by moonlight, Soon, how- With this enormous step-up in the bright- 
ever, he can use a new X-ray viewer whose ness of fluoroscope views, faint clues to 


Pioneer form of electron fluoroscope, above, 
proved the idea would work. It produced an 
image of five times the normal brightness upon 
the circular white sereen at” its nearer end. 


Cutaway model shows latest type of instrument, 
Electrons from screen at far end, a d 
by 20,000-volt kick, give image 500 times 

bright on small screen indicated at near end. 
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FAINT IMAGE 


IUIANT IMAGE AS SEEN BY DOCTOR 


— 
one 4 


LECTROSTANC LENSES 
TO ACCELERATE AND 
FOCUS BLECTRONS 


ELECTRON 


FLUOROSCOPE 


ed 


UORESCENT 


TROUGH 
PATIENT 


TURNS X RAYS. 
INTO BLUE LIGHT 


disease—which formerly could be confirmed 
only by studying X-ray films—stand out 
prominently. In a few minutes of direct 
examination, a doctor may obtain as com- 
plete a picture as he could get from scores 
of X-ray pictures taken from various angles. 

The principle applied by the electron 
fluoroscope is that used by the wartime 
“sniperscope” for seeing in the dark. 

How it works is shown in the diagram 
above. An X-ray image is formed on the 
first of two fluorescent screens in the usual 
way, exposing the patient to no more than 
the usual amount of X rays. The back of 


Tube Detects Movement 


A new electronic tube no bigger than a 
walnut can measure the slightest movement 
of objects as small as the hairspring of a 
watch. The object over which it “stands 
guard” must first be magnetized or have a 
magnet attached to it, as in the sketch at 
right. Any movement of the magnetic field 
then is detected by the change in its pull on 
a stream of electrons flowing through the 
tube. This change can be signaled either to 
a meter or to a motor that moves a second 
‘object to follow the first one. Eastman 
Kodak Co. developed the tube during the 
war to help aim antiaircraft guns. 


2 © Motonscrc 

@ xmrsr0ss QO nccur scam © erat ram rues 
[BLUE LIGHT i410. 

STREAM OF ELECTRONS 


Diagram of the electron fluoroscope shows how it amplifies the brightness of an X-ray image. 


O Remon vane, OF 


(MAGE INTO BRIGHT 
YELOW UGHT 


this first screen, however, is coated with a 
photo-sensitive film of cesium-antimony al- 
loy. This gives off a pattern of electrons 
that conforms in shape and intensity to the 
fluorescent image. These electrons, acceler- 
ated by a 20,000-volt kick and focused by 
electrostatic lenses, then smash into a second 
fluorescent screen at 5,000 miles a second. 
There they produce a brilliant final image— 
even bright enough to be televised. 

Thus the day may come when a doctor 
may call medical specialists hundreds of 
miles away into immediate consultation 
during his examination of a patient, — END 


Tube, cam tell when deliate 
scale is unbalanced by feeling 
the shift "up or down ofthe i 
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“Traffic cop” along 


desert speeds 
aigplane seat on 1246-R. tripod. He has red sig- 
light to warn drivers of impending mishaps. 


Iway sits in 


TLL BURKE is an Alhambra, Calif., 
welder; Don Francisco, a city fireman. 
They're not sure just what their car is: it has 
the chassis and running gear of a Ford 
roadster, a Mercury engine, and a body 
made from the wing tank of a P-38 fighter 
plane. They put it together themselves, and 
in it Burke recently whizzed along a stretch 
of the Mojave Desert at 149.75 miles an hour. 
‘That's the current record of the Southern 
California Timing Assn., at whose speed 
trials every week end some 250 hybrid 
jaloppies like Burke's go screaming over the 
hard, smooth bed of El Mirage dry lake. It 
won't stand long if the drivers of these hot 
rods—as they're called—keep on thinking up 
new tricks to streamline a racing car and 
jazz up its engine. 


unming the 


Hot Rods 


By Andrew R. Boone 


Many of the drivers are ex-Gls who 
learned how to doctor engines while repair- 
ing jeeps, tanks, and airplanes at bases 
around the world (PS, April "46, p. 134). 
In the last year they have added an average 
of about 10 m.p.h. to the top speeds of 
their patchwork racers. 

To keep pace with their growing numbers 
and their steady push toward the 150-m.p.h. 
mark, the association has installed an elabo- 
rate speedway traffic system and an elec- 
tronic timer that clocks the cars over a 
measured quarter-mile course to 1/1,000 
of a second. 

And after the hot rods hit 150? 

“Up to 160—we hope,” says Wally Parks, 
club secretary. He figures that dream may 
come true by 1950. 


pas lights flash red, amber, soli rene 

in succession to send cars out of eee 
fan at 20-second intervals on 1%-mile peach 
to their carefully timed runs through peepee 
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‘As mmany xs 250 bok zode may male 500: starts 


on a week end. Starters get reports by phone 
from patrol judges and fines, and direct cars 
to the starting line by a loudspeaker system. 


Electronic stop watch, calibrated to 1/1,000 of 
a second, times hot rods during speed runs. 
Shown with the apparatus is man who designed 
it, J. Otto Crocker, a San Diego bank technician. 


tarted by towir 
par. Towline is attached to right front axle wi 
isplane seat strap that can be unhooked while 
motion by a tug on cord running to tow car, 


Radiator is eliminated to sharpen nose of this 
model. Eaiod, it has a 10-gallon water tank 
behind engine. Car is drained after each run 
and takes an hour and a half to cool off. 


Clock starts when car breaks beam fr 

ight (above) to photoelectric cell at 

mile course, Breaking a second beam at finish 
line stops clock, which then shows elapsed ti 


Rear-engine jer gets a push start, It 
has 1937 Cadillac V-8 motor mounted on the 
body of a 1923 Dodge roadster. Streamlined 
nose is a war-surplus wing tank cut in half. 


Half the hot rods now burn alcohol instead of 
gasoline. This one carries its 5-gallon supply in 
an aircraft oxygen bottle. At better than 100 

.h., car gets about two miles to a gallon. 
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HAT new automobile has a T-shaped 
piece of chrome on its grille? If you've 
kept up with car styles, that’s a feature you'll 
look for in identifying one 1948 model. 
Here are front-end views of 12 new cars, 
By this time, you have seen them all. How 
many do you recognize? Answers are 
printed upside down in the adjoining col- 
umn. If you name them all correctly, you're 
nothing short of a wizard. 
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Pile Driver Runs Itself 


Tuus lightweight German pile driver, now 
in use at the U.S. s Port Hueneme 
Proving Ground, Cali its own engine. 
Weighing only ‘a ton, it is essentially a 
single-cylinder Diesel engine, with the 1,100- 
pound hammer acting as a piston. As the 
hammer falls to drive the pile, it compresses 
vaporized Diesel-oil fuel in a cylinder until 
spontaneous ignition occurs. The explosion 
drives the hammer back up again, and the 
cycle is repeated. For the first stroke the 
hammer is hauled up by a hand winch, after 
which the action is automatic. The hammer 
hits only about 50 strokes a minute but can 
drive piles that will support a 25-ton load. 
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To Warm or Cool You 


Have a fevered brow you want cooled? 
Or a tummy ache you want warmed? Either 
one is possible with this combination ice 
pack and hot-water bottle. Called Hot-R- 
Cold Pak @®, it is a folding, wallet-size, 
plastic pouch containing a special liquid that 
stays either hot or cold for a long time. 
For an ice pack, you simply chill it awhile 
in a refrigerator; for a hot-water bottle, 
heat it in hot water. 


Globe Measures Light 


See1nc triple? That’s just what engineers 
at Sylvania Electric want to see when they 
study the light patterns of lens-type lamps 
whose beams are too broad for screen pro- 
jection. They place an opal-glass globe over 
the lamp to be tested and then put mirrors 
behind it on both sides. This produces the 
arrangement shown at left and lets them see 
all sides of the globe at once. The globe, 
graduated in degrees, shows at just what 
angle the greatest amount of light is con- 
centrated—in this case at about 72°. 


“Hat? Maps Head Shapes 


No, Tus isn’t a new creation in 
hats—it's Bell Telephone Laboratori 
gadget for getting the head sizes of its tele- 
phone operators. ‘The graduated rods around 
the semicircular headpiece produce accurate 
contour maps s From 
these, Bell will design better-fitting. more 
comfortable earphone headbands. 


Billionth Amp Metered 


Currents as small as a billionth of an 
ampere can be measured with a new RCA 


microammeter, shown above, designed for 
such ultra-sensitive jobs as gauging the 
light emitted by stars. The portable instru- 
ment covers the range from a billionth to a 
thousandth of an ampere. It can be con- 
verted to a high-resistance voltmeter or a 
high-range ohmmeter. Though sensitive, it 


withstands a 10,000 percent overload. 


Panel Tests Truck Lights 


You won't see a truck on the road with 
quite as many rear lights as this one has. 
Thanks to it, however 
signals on othe 
General Electric designed the panel to test 
lights of various colors and brightness. The 
operator (at porthole) can turn them on 
singly or in any combination for viewing. 


Millionth Inch Gauged 


Hotes too small to be measured with or- 
dinary tools can now be gauged with this 
British device that shoots compressed air 


through them. The instrument actually 
measures how much an electric filament is 
cooled by an air stream escaping through 
the test hole. It compares this cooling effect 
to that of an air stream sent through a hole 
of known size. The makers claim the gauge 
feels differences of « millionth of an inch. 
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Sun’s Daily Signals 


Short-range predictions based on a new discovery 


enable the world’s radio st: 


By Alden P. Armagnac 


FROM, an, olfice-building rooftop amid 
New York's downtown skyscrapers, J. H. 
Nelson, radio engineer and official sunspot 
observer for RCA Communications, Inc., 
scans the solar disk daily through a six-inch 


WARNING! 
sewweos TOTAL BLINDNESS 


tarred bem lng ey 0 te na gh fl 
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In observatory atop a New York building, RCA’s J. H. Nelson prepares for a look at the sun. 


ions to counter magnetic storms. 


telescope. Making penciled dots on a cir- 
cular chart, he carefully notes the position 
of blemishes upon the sun’s face. Then he 
descends to an office where he dictates a 
brief message to his secretary. Within a few 
minutes, RCA’s powerful transmitters are 
forewarning commercial stations all over the 


Direct Radio Traffie 


world of what radio reception will be like 
within the next 24 hours, so that they can 
plan their schedules accordingly 
If the bulletin predicts an imminent mag- 
netic storm that will turn shortwave mes- 
sages into unintelligible gibberish—like a 
teletype machine gone haywire—San Fran- 
cisco, London, Tangier, and other key sta- 
tions have time to open up extra transmitting 
channels and get the messages through 
ahead of the storm. If it warns that a regu- 
lar radio route will be particularly hard hit, 
engineers can warm up a “detour.” 
Scientists long have known that sunspots 
brew the earth’s magnetic storms and create 
disturbances in the radio-wave-reflecting 
layer of the earth’s atmosphere, called the 
ionosphere, that aids long-distance trans- 
mission, Long-range forecasts based on 
11-year sunspot cycles, issued for some time 
by the National Bureau of Standards, have 
already been providing valuable advance 
information on the frequencies likely to be 
least adversely affected three months hence. 
Now, RCA announces after months of suc- 
cessful trials, a way has been found to make 
accurate predictions of “radio weather” at 
short range—just a few hours in advance. 
This method has been developed by Nelson, 
in collaboration with H. E, Hallborg, re- 


escope, shows sunspots as black specks. 
Nelson uses duplicate chart to note their 
b 


position, on which he bases the day’s prediction. 


search engineer, and Miss Audrey Arzinger 
of RCA Laboratories, as an outgrowth of 
sunspot observations that Nelson made as 
an amateur astronomer in 1946 and 1947. 

Sunspots, he has found, play hob with 
radio only when they drift across one par- 
ticular part of the sun’s face. This trouble 
spot, less than 1/10 as large as the sun 
whole disk, has the shape of a half circle. 
Its straight side passes through the sun's 
center. The curved side faces the direction 
from which sunspots come. As they enter 
the semicircle, their mischief begins; as they 
leave, it ends. Since sunspots travel with 
the rotation of the sun, which revolves once 
in 27 days, movement of an individual sun- 
spot can be predicted with great accuracy 
Nelson has been 
storms interrupt smission to 
within 15 minutes of the time they actually 
occurred. 

Aided by reports from Mt. Wilson Ob- 
servatory in California—which classify the 
sunspots he is watching as “red” or “violet,” 
according to a shift observed in their spec- 
tral lines—Nelson can even tell where the 
disturbance on earth will be most severe. 
Red” sunspots, which are electrically posi- 
tive, affect radio in the upper latitudes of 
the Northern Hemisphere. “Violet” sun- 


SUNSPOTS TRAVEL WITH 
ROTATION OF SUN 

1M DIRECTION 

SHOWN BY ARROWS 


ONLY SUNSPOTS IN THIS AREA * 
‘CAUSE MAGNETIC STORMS 


New forecasting method results from Nelson's 
discovery that sunspots, seen above, affect 
radio only while they ‘are passing, through 
semicircular “trouble zone” near sun's center. 
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When wugnetic storm tx North Atlantic, 
nidio messages flow on without interruption via 
“detour” shown on map. Alerted by Nelson's 
warning, Tangier goes into action as 


advance 


spots, electrically negative, strike hardest in 
corresponding latitudes of the Southern 
Hemisphere. 

Knowing that « northern-latitude storm is 
about to cut direct, great-circle transatlantic 
links between Europe and America, RCA’s 
New York headquarters can prepare to re- 
route its radio traffic around the trouble are 
by way of Tangier, in North Africa, A fla 


Navy Films Lake Bottom 


Usixc the self-propelled barge and the 
photoflash-bulb rig shown below, Navy pho- 
tographers are studying a submarine dust 
bowl—Lake Mead, backed up by Boulder 
Dam on the Colorado River. Photos tal 
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relay for Europe-U. S. traffic. In foreground of 
photo, above left, a high-speed  transmitter- 
receiver at RCA’s New York headquarters is ex- 
changing 480 words a minute with Tangier, 


to the Tangier supervisor gives him ample 
warning to call in extra help, man additional 
transmitters and receivers, tune in European 
signals, and have them ready on automatic 
relays as New York calls for them. Thanks 
to a former amateur astronomer’s glimpse 
through a telescope, the stream of news and 
urgent business messages flows on without 
a ripple, END 


with underwater cameras show them how 
fast the silt dumped there by incoming 
water, an estimated 1,400 carloads daily, is 
robbing the reservoir of water-storage ca- 
pacity. Their films and core samples to 
identify the source of the mud will guide 
them in planning preventive measures, 


New music typewriter is standard IBM machine 
i I keyboard and type bars to make 
. Typist inserts ruled paper 


Machine Types 
Simplified Music 


OZENS of inventors have wrestled with 

the problem of devising a typewriter 
to write music, None so far has come up 
with a solution simple enough to displace 
the pen-and-ink hand method still used by 
commercial publishers. Failure by other 
however, hasn't daunted Dr. Floyd Fire- 
stone, Washington acoustical engineer, who 
has invented the music typewriter pictured 
at the top of this page. 

Dr. Firestone has attacked the problem 
through the back door: he first worked out 
a simpler way of writing music—then de- 
signed a machine to write it that way. His 
system of notation differs from standard 
style mainly in getting rid of the key signa- 
ture. This is done by translating all sharps 
into flats, and identifying all flats individual- 
ly by writing them as triangular-shaped 
notes. He says this makes music easier to 
read as well as simpler to write. 


Prism magnifier, made by splitting an ordi- 
nary reading glass and bolting it to the type- 
writer, aids typist in adjusting the carriage for 
the careful spacing required in writing music. 


Music written on typewriter has no key signa- 
ture. Instead, triangular notes indicate black 
keys on a piano; round notes, the white keys. 
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New Gauge Speeds Wheel Alignment 


LIGNING a car’s front wheels is a pre- 
cision job. The best way to see whether 
they're exactly right is to measure how they 
behave when spinning at road speed with 
the car’s weight on them, A device that 
does this in 20 seconds has been developed 
by the Ford Motor Co, and installed as the 


New Mereury is driven onto roadability gauge; 
As front wheels approach pit, weight of car will 
slide covers back from powered drums on which 
the wheels will rest during the alignment test. 


last stop on assembly lines now turning out 
its '49 models. On this roadability gauge a 
car’s front wheels rest on two motor-driven 
spherical drums that spin them at 30 m.p.h. 
Their side thrust, if any, registers on a panel 
in colored lights—yellow for toe-in, green 


for toe-out—to guide adjustments. 


Operator makes adjustments to correct sid 

thrust of wheels indicated by flashing of colore 
lights on panel in front of him during test run. 
Gauge tests both front wheels at same time, 


. DRUM 
CENTER-GUIDE ROLLER 


PILOT LIGHT -RIGHT-WHEEL SIGNAL PANEL 
PUSH BUTTON REAR-WHEEL GUIDE 
SWiITOH To UNIT FOR MEASURING MANHOLE COVER 
Some FLOOR RECESS FOR 
REAR TIRE 


Cutaway view of new Ford wheel-aligament gauge shows arrangement of main parts in pit, 
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Windshield of Conducting Glass Melts Off Ice 


Icep windshields may seem no problem 
as yet, but with an eye to winter, Libbey- 
Owens-Ford Glass Co. is developing electri- 
cally heated ones, Perfected for war use, 
the safety-glass sandwich has an almost in- 
visible film of stannic oxide on an inside 


SE : arts 
Rear-Engine Car Has No Body 


AN unusuat feature of this 500-Ib. racer 
is the front spring assembly, giving knee 
action through an overhead transverse 
spring from which the chassis is slung. The 
car, built by the Monaco Motor and En- 
gineering. Co., Watford, England, has a 
wheel base of only 5’. Rear wheels are 3” 
apart and front wheels 3’ 10” apart. The 
rear-mounted Racing Norton engine de- 
velops 45 hp. It is not supercharged. A 
maximum speed of 100 mph. is claimed 
for the midget, whi 
short-dis 
body—it’s just a chassis and power plant. 


surface. This conducts electricity, generat- 
ing heat said to keep the glass ice-free in 
subzero temperatures, As it requires higher 
voltages than passenger cars now have, it 
may appear first on trucks, buses, and police 
cars with AC radio generators. 


SHOF 


Light Warns of Low Oil Supply 


AN amber dash light flashes on when en- 
gine oil drops 1 qt. below normal with this 
device. If the oil level drops 2 qt., a red 
light shines. Operating by the weight or 
head of oil in the crankcase on a resilient 
diaphragm, the Oil-Dicator ® consists of a 
unit that replaces the oil drain plug and a 
dash fitting. Retailing at $7.95, it’s made 
by the Parkwood Mfg. Co. Haddon 
Heights, N. J. 
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ke Your Own Polishing Pad. 
If you own an electric drill, it’s a simple job 
to assemble a polishing attachment. Cut a 
5” disk from %” plywood, drill and counter- 
bore it, and attach a shaft cut from a %” bolt. 
Pad the face with several layers of flannel. 
Finish it off with sheepskin cut from a 
polishing mitt, tacking along the back. 


oAsKeT = 


pairing a Cowl Ventilator. 
Water may leak through a cowl ventilator 
unless the lid makes firm and even contact 
with the gasket. If a strip of paper can be 
withdrawn when the lid is closed on it (1), 
increase the lid tension by shortening the 
adjusting link you'll find under the instru- 
ment panel. It’s also sometimes helpful to 
remove the gasket, clean it and its channel, 
and carefully cement in place (2). 
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Washers Tighten Trim. Chromi- 
um trim often is attached with unthreaded 
studs and flat spring nuts. In time, wear on 
the studs may loosen the nuts and allow the 
trim to rattle and squeak. One way of 
tightening it is suggested above, Cut a 
section from a steel washer. Then force the 
washer behind the nut to take up the slack, 


FOLDED FOR 
STORAGE 


Plates Get You Out of Mud. What 
do you do with your old license plates? 
Throw them away? Tack them on the garage 
wall? Herman Marcus, of Jamaica, N. Y., 
has a better idea. Link at least four of them 
together, using wire or perhaps chain- 
repairing links, fold them into a compact 
bundle, and store in the luggage compart- 
ment. Then if you ever get stuck in the 
mud, you've got a ready-made mud track, 


Bugs Kept Off Windshield. At 
this season, the spatter and smear of insects 
on a windshield makes seeing tough, espe- 
cially at night. A. W. Schach, of Rockford, 
Ill, uses deflectors like these to overcome 
the problem. The sketch on %” squares 


ci 
r Ie Ty 
Adjusting a Folding Top. Con- 
vertible tops on General Motors cars may be 
adjusted either forward or back if the 
dowels don’t hit their holes in the roof rail. 
First, unlatch the top and raise it slightly. 
Next, loosen the adjustment bolts. Then 
move the corner brace until the dowels and 
holes are properly aligned. In some cars, a 
different corner brace is used, but the ad- 
justment is essentially the same. 


shows the Curvature that will deflect air 
over the roofs of most modern cars. Cut a 
plywood template to this curvature as a 
guide when bending the aluminum. Either 
polish the aluminum to a high luster or paint 
it to match the car. 


ST EE 
Axo etasnerme rn 


METERING ROD 


GASOLINE 
FROM. 
FUEL PUMP. 
BowL 


Carburetor Service Tip. In a mod- 
ern carburetor of the metering-rod type, the 
little spring at the top of the metering rod 
and the sealing washer are points that occa- 
sionally give trouble. If the spring is miss- 
ing, the rod may vibrate sufficiently to 
unseat the washer. This admits full atmos- 
pheric pressure to the chamber. Rough 
engine performance or high fuel consump- 
tion may sometimes be traced to this. 
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in by a New Helper 


When Stan Hicks graduates to a full- 
fledged mechanic and a new grease 
monkey comes to the Model Garage, 
time hangs heavy on extra hands. 


By Martin Bunn 


The inner side of the radiator was 
badly gashed. It looked as if the harm 
had been done by the fan blades, 


“LJEY, mister—what should I do now?” 
Gus Wilson, flat on his back under 
the jacked-up rear end of George Knowles’s 
car, looked up at Greg Jones, the Model 
Garage’s new grease monkey. “Well,” he 
suggested, “you might sweep out the shop.” 

“T've done that,” Greg told him. 

Gus slid out from under the car and 
looked around. The floor had been swept 
thoroughly and the waste boxes had been 
emptied, As far as he could see, all the 
routine Monday-morning jobs had been well 
done. He glanced at the clock. It wasn’t 
nine yet, How was he going to keep this 
green kid decently busy? Gus promptly 
made up his mind to sidestep the job. 

Stan Hicks, relieved at last of the “boy's 
work” that had griped him so, was impor- 
tantly busy over a valve-grinding job. Gus 
nodded toward him. “Any time you don’t 
know what to do next,” he said, “ask him,” 

“I did ask Mr. Hicks, and he... .” 

“Go ahead,” prompted Gus. “What did 
Mister Hicks say?” 

“He told me to ask you.” 

“Buck passer!” From outside came the 
squawking of a horn. “Well, go out to the 
pump and see who's making that noise.” 

Greg hurried out. Joe Clark, coming in 
from the office to collect Saturday's time 
and parts slips, grinned at his partner. 
“How's the new boy doing?” he inquired. 

“He's left-handed,” Gus growled, “and 
he’s got ten thumbs.’ 

Joe laughed. “Give him a chance. The 
school people say he’s a bright kid and a 
hard worker, and he did well in his mechani- 
cal-aptitude test.” 

Greg hurried back into the shop. “Hey, 
mister,” he reported breathlessly, “there's 
a lady out there wants to buy five gallons 
of gas. What'll I do?” 

“Sell it to her.” 

“Yeah—but I don’t know how to work 
the—the-the thing!” 

Gus groaned. Joe laughed again, “Come 
along. I'll show you how.” 
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Three minutes later Greg dashed back. 
“Hey, mister—the lady's car won't run! Mr. 
Clark wants you to come out.” 

Muttering under his breath, Gus followed 
him out to the pump, where the downstairs 
two-thirds of Joe’s anatomy was protruding 
from a shiny coupe. A tall, thin woman 
stamped her foot angrily. “I'll register a 
complaint! A brand-new car to act like this! 
First my husband takes it on a business trip 
the day we get it. Then, the first time I get 
to drive it, this has to happen!” 

“What seems to be the matter, ma’am?” 

“I had five gallons of gasoline put in,” 
she snapped, “and now it won't start!” 

Joe ducked his head out. “Deader'n a 
doornail,” he told Gus gloomily 

“Let me try it.” Gus stepped into the 


car and pressed the starter button. The 
engine caught and purred sweetly. 
“Well, I never!” shrilled the angry lady. 


Gus switched off the engine and got out. 
She flounced into the driver's seat. A minute 
of silence was terminated by her outraged 
voice: “It’s just the same! It won't start!” 

Joe smiled reassuringly. “Well, now, Mi 
Wilson started it without the slightest di! 
ficulty, so—just let me try it.” 

She slid over, and Joe took her place. 
There was another short silence. Then Joe 
stuck his head out of the window. “She’s 
dead, Gus,” he reported. 

Gus got in and again pressed the starter 
button. Again the engine took off promptly. 

“Well, I never!” The customer thrust her 
jaw out.’ “If you can do it, there’s no reason 
why I can’t. Let me try again.” 

Gus got out, and she slid back behind 
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“Hey, mister,” Greg said in a hoarse 
whisper. “I know why you can make 


the motor run_and they can't. 


the wheel. There was another silence. “It 
won't start!” she grated bitterly, 

Everyone had forgotten about Greg. Now 
he twitched at the sleeve of Gus’s coveralls 
and pulled him a little aside, “Hey, mister,” 
he said in a hoarse whisper, “I know why 
you can make the motor run and they can’t, 

“You do, hey?” Gus said. “Why?” 

“You push the thing up on top, and they 
stamp on the thing down on the bottom.” 

Gus stared at him. Then a grin spread 
over his face. “By gum,” he said, “you've 
got more sense than any of the rest of us— 
which isn’t saying much.” He went over 
to the car and asked the woman to try to 
start its engine. This time he held the door 
open. She pawed with her left foot at the 
floor to the side of the clutch pedal, and 
then looked at sj 


Gus reached in to the instrument panel 
and pressed the starter button. At once 
the engine ran sweetly. “The trouble,” he 


told her, “is that you've been trying to start 
your engine by stepping on your headlight- 
dimmer switch!” 

The driver's long jaw sagged. But after 
a dejected moment the light of battle flared 
up in her eyes. “It’s ridiculous!” she shrilled, 
“that all cars aren’t arranged the same way. 
On my old car the starter was on the floor. 
Why did they have to stick it up there on 
the dashboard? There should be uniformity!” 

She let in her clutch, and the coupe was 
off to a jack-rabbit start. Gus turned in time 
to see Joe disappearing through the office 
doorway. Even at that distance Gus saw 
that his partner's ears were a fiery red. 


Greg again pulled at his sleeve. 
mister,” he asked, “what'll I do now?” 

Gus fished a dollar bill out of his pocket. 
“You know that cigar store near the station?” 
he asked. “Well, get me a half-pound can 
of ‘Delight’ tobacco.” 

Greg hurried off, and Gus went back to 
his shop. “It'll take him half an hour to walk 


“Hey, 


down there and back,” he thought, “and 
T'll have a little peace for that long.” 
He hadn't 


(eu was wrong about that. 
got well restarted on his job when he 
heard the harsh scream of jammed-on brakes. 

Stan Hicks hurried over to the shop door. 
“A guy in a sedan nearly ran up a truck’s 
tail,” he reported. “I don’t think he hit it, 
but there’s something the matter—he and 
the truck driver are having a row.” 

Gus grunted disinterestedly. Stan con- 
tinued to observe the ruckus out on the 
street. “Say, boss,” he said after a few 
minutes, “that guy’s back in his car, and 
he’s drivin’ it in here.” 

“He's all yours, Mister Hicks,” Gus told 
him. He got a worm’s-eye view of a red- 
faced man with a bristling black mustache 
hopping out of a sedan with a steaming 
radiator. 

“Huh,” Stan remarked, “so you did hit 
that truck, I thought you just missed it.” 

“I did not hit it!” roared the sedan’s 
owner, “And no thanks to its driver. I'l 
have the law on his firm if they don’t pay 
for the damage, sure as my name’s Gunzen- 
houser! Stopping smack in front of me, and 
no stoplight or signal!” 

“That's bad,” Stan said sympathetically. 
“But if you didn’t bump the truck, what 
busted the radiator?” 

Gus didn’t hear much of Mr. 
houser’s heated and lengthy repl 
distracted by a rustling sound m 
and on looking down saw Greg crawling 
toward him with a package in his hand. 
“Here's your tobacco, mister,” he panted. 

“Thanks,” Gus said disgustedly. “How'd 
you get back so quick—take a plane?” 

“I thumbed a ride both wa 
explained. “What'll I do now, m 

“Go tell Mr. Clark I said for you to help 
him in the stockroom.” 

Greg crawled away, but after a few 
minutes” Stan came over to Gus. “You'll 
have to help me on this one, boss,” he ad- 
mitted. “I can fix the guy’s radiator, but 
I can’t find out what busted it. There’s not 
a mark on it outside.” 


Gunzen- 


“Oh, all right,” Gus said, and went over 
to the sedan. He examined the inner side 
of its radiator, and found it badly gashed. 
It looked to him as if the damage had been 
done by the fan, but careful checking 
showed that there was adequate clearance 
between the fan blades and the radiator, 
that the blades were tight, and that there 
was no end play in the fan shaft. 

Gus scratched his ear and whistled tune- 
lessly between his teeth, After minute 
he turned to Gunzenhouser. “You say you 
didn’t hit that truck?” he asked. 

“Didn't touch it. Take my word for it.” 

“Ido. Well, now—ever had any trouble 
with your radiator hoses leaking?” 

“I certainly have!” Gunzenhouser snapped. 
“They've been a nuisance for the last couple 
of months. I tightened ’em a couple of times 
and that didn’t do it. I even took ’em off 
and put on gasket cement.’ 

Gus nodded. “Does your throttle stick 
or fly open on turn: 

“What are you—a mind reader? Yes—my 
throttle often sticks when I make a tum 
at fair speed.” 

“One thing more,” Gus said. “Have any 
starting trouble?” 

“I've had a little,” Gunzenhouser replied, 
“Now suppose you answer a question. 
What's the matter with my car?” 

“Broken or worn-out engine supports,” 
Gus told him. “When certain types of rub- 
ber engine mounts get old they soften up 
or separate from their metal brackets and 
allow the engine to settle or get out of line. 
The radiator hose tries to hold it upright, 
but of course it can’t, and the strain opens 
leaks. On turns, the drag of the engine on 
the throttle linkage makes the throttle either 
stick or fly wide open. Hard starting is 
caused by the bad mounts allowing the rear 
of the engine to set so low that the kick 
throttle can’t release the automatic choke 
when the starter is operated, Your mounts 
are so far gone that when you made a sud- 
den stop, the engine shifted forward 
drove the fan blades into the radiator. . 
New engine mounts—that’s the only answer 

“You're the doctor,” Gunzenhouser said. 
“Put ’em in, and fix the radiator. I'll be in 
for the car tomorrow. Okay?” 

“Okay.” Gus agreed. He returned to the 
Knowles job. “Now,” he growled, “I hope 
Tl have a chance to do some of my work!” 
Then he felt a hand on his arm. 

“Mr, Clark's through with me,” Greg said. 
“What'll I do now, mister?” END 
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Adding 
‘Vacuum Brakes 
toa Trailer 


d by f the trailer 
vacuum instead of by foot pres The in. Ne all the parts required w 
take manifold of the 1 


tained from a truck-su 


MOTION WITH 
VACUUM ON 


HYDRAULIC 
MASTER CYLINDER, 


changes were made in the chassis aside from 
installation of a towing and steering mech- 
anism and addition of two extra leaves to 
each spring. A drop center in the trailer 
floor lowers the center of gravity. If desired, 
a house trailer could be placed on this 
chassis, or the brake system adapted to a 
two-wheel house trailer. 

The trailer brakes are operated with a 
hand valve clamped to the steering column 
of the car, This valve includes a gauge to 
indicate the vacuum being applied. ‘A boost- 
er tank with a check valve provides reserve 
vacuum. This was originally an oxygen 
tank, obtained from a war-surplus outlet. 
A T-fitting, substituted for the wiper fitting 
on the manifold, permits attachment of both 
the wiper and brake lines. 

Two %” holes were drilled in the instru- 
ment panel, one for the line from the mani- 
fold to the hand valve and another for the 
line to the trailer. Most of the line is 4” 
aluminum tubing, but thick-walled rubber 
tubing was used at some points for flexi- 
bility. 

The vacuum cylinder used in this installa- 
tion has identical outlets at each end to give 
either a pulling or pushing action. About 8” 
in diameter, the cylinder has a 5%” stroke. 
Only a small part of the stroke is employed, 
however, when the brakes are properly ad- 
justed, 

In this case, it was found possible to re- 
tain the brake pedal as the linkage between 
the hydraulic and vacuum cylinders. Swung 
downward to provide clearance for the trail- 
er floor, the pedal was pivoted for a two-to- 
one leverage. Its lower end was drilled for 
connection to the vacuum-cylinder piston. 
With the position of the pedal reversed, the 
cylinder pulls to apply the brakes. 


HAND VALVE LEVER AND GAUGE 


OXYGEN 
TANK 


CHECK 
VALVE, 


= : 
ye 


INTAKE 
MANIFOLD. 
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Except on trailers of welded construction, 
a two-wire electrical circuit to the tail, clear- 
and stop lights probably will do the 
1b. The hot side can be taken off the 
t and the other side grounded. 
On the trailer, hook up the stop light through 
the master-cylinder switch so it will oper- 
ate when the brakes are applied. 

A little practice will show how much vac- 
uum is needed to apply the brakes evenly. 
Smoothest action is obtained by pulling the 
hand valve a short distance, releasing it, 
and then pulling again. Full vacuum will 
usually slide the wheels. When parking 
with the engine shut off, it's probably wise 
not to count on the trailer brakes, though 
this one has held full vacuum for as long 
as 45 min.—Charles T, Pearson, Chicago. 


Simple Light Cheeks Timing 

Hene’s a simple 
timing light that will 
help you check and 
adjust the setting of 
distributor points. It 
also serves as a handy 
trouble light. 

It was made by sol- 
dering the socket of a 
single-contact parking-light bulb to the piv- 
oting end of a storage battery clip. One end 
of a 6’ length of insulated wire was then at- 
tached to the socket and the other to a small 
battery clip. It may be used for timing by 
attaching the small clip to the low-voltage 
distributor terminal and clipping the bulb in 
a place where it will illuminate the flywheel 
timing mark as it flashes on. This will 
enable you to rotate the distributor body 
as required.—John M, Avery, Delhi, N.Y. 
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Jeep lets 
the Full 3 
Treatment = 


A special body 
are power operates 


Some surprising changes can take place 
when imaginative mechanics get hold of a 
Jeep ©. This one is the off-duty work of two 
members of the U.S, Air Force stationed in 
Japan, Buying a Jeep for $335, they dis- 
carded the old body and planed down the 
inder head to boost compression. Then 


The driver's armrest s 
way to 


ings down out of the 
llow unobstructed entrance and exit. 


British Test 
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sas Turbine as 


was fabricated from sheet steel. The doors 
and the curved windows are clear plastic. 


they drew up specifications for a striking 
new body and engaged a Japanese bus fac- 
tory to build it, Among the many featur 
are power-operated doors and leather-up- 
holstered seats that fold to make a bed. 
When complete, the job had cost less than 
$1,000, including about $400 for the body 


the doors. The hou: 
» to show it more 


wechanixm operal 
has been removed he 


Auto Power Plant 


Des: especially for use in passenger 
vehicles, this gas turbine is now undergoing 
tests in England. 

Adapted from aircraft gas turbines, it 
weighs only 300 Ib., develops 160 hp., and 
burns almost any oil as fuel. The British de- 
signers have given no hint, however, wheth- 
er it overcomes two problems encountered 
by other experimenters—objectionable ex- 
haust blast and excessive fuel consumption 
(PS, Nov. ’47, p. 128). It has an electric 
starter and a glow plug for starting ignition. 
Power is delivered to a hydraulic coupling 
that operates at 17,000 to 35,000 r.p.m. 


sare 


Abrasive Wheel Slices Steel PAGE 188 
Spray On a Velvet Coating PAGE 160 
What's New in Jet Models? PAGE 164 


Building Your Own Enlarger PAGE 195 
Give Blind Radios a Tuning Eye ace 20 


Spare the hacksaw, save the 
muscle, Motor-driven cut-off 
wheel saws anything. Page 188. 
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Map Measurer 
Rolls Off the Miles 


OLLED along a map te follow curved 

highways or irregular small-boat courses, 
this measurer gives you the distance in inches 
that it’s moved. Changing inches to miles 
is then just a quick calculation with the inch 
scale on the map. You could, of course, cali- 
brate the gadget to read distance directly, 
on maps of the same scale. For accuracy, 
take three readings and average them. 

‘As you see here, the measurer is strictly 
a kitchen-table project, made without re- 
course to a lathe or other power tools. A 
few hand tools are all you'll need. Also, it 
can be put together in one evening. The 
frame is from a 4” print roller costing 35 
cents; the shaft is a machine screw; the 
roller, a common fiber washer, 

Hacksaw off the rubber roller and replace 
it with a ¥”-20 screw about 4%” long, held 
by three nuts. File down the frame ends 
nd nuts to give maximum clearan 
a hard fiber washer around 11/1 
ameter, and check to find the exact d 


e from the frame 
shaft. Use a file to 
ers of the nuts, 


Rem 
by sawing through th 
round off the cu 


é 


Ink a black-line all around the fiber wheel in 
the center of the edge. Paint the sides white. 
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To use meanurer. push it over the map on the 
route selected. Rolling wheel clocks distance. 


it rolls in one revolution. (Mine rolled a 
precise 2%”.) Drill it 7/32” and turn it onto 
a X”-20 screw, which will serve as a tap. 
Mark off a paper scale that shows the 
number of turns the wheel makes; one that 
has an index line for each two revolutions 
(1/10” for a 20 t.p.i. screw) will be 
factory. Use transparent tape to attach the 
scale to a thin steel pocket rule, and screw 
it to the frame near the wheel. Mark a cen- 
ter line on the edge of the wheel, and mark 
the side of the wheel with a starting point 
and divisions equivalent to 4” travel, so dis- 
tances can be read to less than one revolu- 
tion.—Arthur Miller, Manhattan, N.Y, 


drill 


ping the center of the washer, run a 7/32” 
.. The fiber washer can be tapped with 
1 %"-30 machine screw, as in the photo at right. 


‘SECTION OF 
POCKET RULE 


This drawing gives you construction details of 
the measurer. The scale is taped to a small rule. 


Table Has Sliding 


i Fore most important consideration in 
building this sliding-top coffee table is 
exactness, Accurate cutting and fitting are 
musts. 

In the currently popular light maple or 
birch, this piece is an asset to any room. 
Sugar, cream, and sandwiches may be served 
from the compartment with cups and sau- 
cers on the extended leaves. The table nice- 
ly holds snack servings for six persons. 

For the best appearance, 1%” stock is ree- 
ommended, although a lighter wood may be 
used. Construction is pretty much a rabbet- 
ing and mortise-and-tenon job, with all joints 
glued. Shape the legs first, cutting the mor- 
tises and then joining them to the side 
members. After that, rabbet the slots in each 
unit for the sliding leaves. After gluing the 
joints, be sure to remove any excess that 
squeezes out. Otherwise, the finish will be 
spotty. 

With the two side frames completed, join 
them with the cross members by mortise 
and tenon, as shown in the drawing. Sand 


Rubber Door Stop Used 
As Pipe Rack 

A nussen doorstop, which can be pur- 
chased for about a dime, makes a handy 
rack for a pipe, as shown at the right. The 
stop may be used alone as a pipe rest, or it 
and an ash tray may be screwed to a wood- 
en base.—H. Klein, Pittsburgh, Pa. 


Top 


Sliding top doubles the size 
of this maple or birch table. 


the slots for the sliding top until they are 
smooth. Then apply wax, 

Each leaf is made up of three pieces, the 
middle piece with the grain crosswise and 
the side pieces with the grain lengthwise. 
Assembly is by tongue and groove. The lips 
that run in the slots should not be actually 
tight, and yet not too loose. Sand the lips 
carefully until they are smooth and allow at 
least 1/32” clearance between the lips ‘and 
the slots so the parts will not bind. 

Cut finger grips in the top end of each 
leaf and peg a dowel on the underside of 
each one as a stop. For the bottom, use %” 
plywood and fasten it in place with glue and 
screws. You'll need about two dozen 1” 


No, 7 flathead wood screws, A shellac and 
wax finish will give the table a high, rich 
polish.—Hi Sibley, Nuevo, Calif. 


ih 
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Desk D 
Minds the Mail 


Hene’s another prehistoric horror, scaled 
down to a safe 34” and mounted to decorate 
a letter rack, 

This big lizard 
early dinosaur 
phant in bulk. 
size, the larg 
was 3” high. 
out the patte 
id of K” squ 
but this breaks easily when carved into small 
projections such as the fins. You may prefer 
pine or basswood, Do the carving with a 
knife and carving chisels. Motor-driven 
burrs are helpful in cleaning out the surplus 
material between the fins and between the 
However, you can do the job with 


a steyosaurus—was an 
He exceeded a modern ele- 
To give you an idea of his 
est of the spiny fins on his back 


” stock by tracing 
es. L used redwood 


and the figure well but do not destroy 
the carved p s, nostrils, 
and mouth with India ink and a pen. Red- 
wood needs only a coat of shellac. Other 


ring Drill 


Next time you want to drill a hole in a 
spot where there 
move a hand, try w 
string around a pin vise. You'll also need 
a pad or button with a short shank to fit 
loosely into the hollow vise body. Apply 
pressure on the button as shown and pull 
the string. The efficiency of this dodge will 
surprise you. I've used it to drill through 
1/16” thick brass with one pull of a 3’ 
length of cord. Light fishing line will do 
fine.—Herbert Pfister, Bronx, N.Y. 
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in Tight Quarters 9b 


Either Bevel the top edge of the base or u 
a shaper cutter to give it a decorative fi 


kinds of wood may be stained or painted, 

The base is 5” by 7” hardwood %” thick. 
Bevel the top edges. At 1” and 2k” from 
the rear edge, cut blind dadoes 4” wide and 
X” deep for two clear plastic sheets. These 
are %” by 3%” by 5%’. Cement them in 
place and mount the figure with glue and 
small serews.—Elma Waltner, Hurley, 8. D. 


‘This homemade beach-bag “icebox” will keep drinks cool, food fresh for as long as 16 hours, 


Picnic Bag Keeps 
Food Cold °° 


ERE'S what you need to make this 

lightweight, picnic refrigerator: A * 
canvas beach bag, an ice bag, a pound roll 
of nonsterile cotton, and a plastic-film table- 
cloth cover. 

Make paper patterns of the end, side, and 
bottom of the beach bag, cutting them 
about 1” larger all around. Cut enough cot- 
ton for three layers on each side and on the 


Make paper patterns of the sides and bottom 
of the bag. Then cut the cotton and plastic to fit. 


bottom, Then cut two pieces of plastic for 
euch side, end, and bottom, 

Put three layers of cotton between each 
two pieces of plastic, Seal the edges of the 
plastic with an iron, pressing through a 
sheet of paper. Don't have the iron too hot, 
or the plastic may disintegrate, Stitch the 
insulating pieces in the bag. Finally, make 
an insulating strip to fit just beneath the 
zipper. 

A tray of ice cubes in the ice bag will do 
for most purposes, though you can also use 
dry ice (solid carbon dioxide). But put it in 
a can that has holes punched in it; don’t 
put dry ice in an ice bag and screw the cap 
on, since the gas released would rupture 
anything watertight. Use the bag also when 
shopping for frozen food.—F. Tobin, Chicago. 


+ ne 
L erty a 
When sealing the plastic sheets with an iron, 
cover the plastic with a piece of heavy paper. 
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Flock comes in many colors. [t's made of fine Two colors may be mixed for an intermediate 
rayon fibers, cut to length and then dy You hue. For example, the pale blue above was made 
have a choice of two lengths—1/32" and 1/16", by mixing a quantity of white and dark bluc 
/? 2) 
Paint (t with 
aint Mt with Rayon 

With df flock, you can give any of tiny bits of fiber—some 250,000 to a 
far olocfal, velvety finteti. ara inch—standing on end in a coating 
DHONOGRAPH turntables aren't natural. Flock finishing is now within the reach of 

ly fur-bearing. That velvetlike surface any craftsman, Kits are available contain. 


on them is a finish called flock. It consists ing everything needed—a special spray gun 


upply flock. Cleaning with t a ay nly and allowed to 
solvent was the first step. (Pe XK ky, Ne k was put in the gun 


does the job of velvet in this 
utside, it’s just for decoration, On 
adds lifelike text 


adhesive undercoat, thinner for the | 
and a supply of flock in various colors. 

To use it, you first brush on a thin coat- 
ing of the adhesive. Like the flock, this 
undercoat comes in different colors, Unless 
you want an unusual effect, the two colors 
should be matched. When’ the adhesive is 
tacky, the flock is sprayed on, 

You can apply flock as padding under 
such projects as ash trays or book ends, and 


pusly from 4” to 6” 
n should be at right 

(Below, it was tilted to 
the louyers.) Overspray. is 


Flock was sprayed on v 


A erack in the ph of this lamp_was 
still conspicuo cemented, Flock 
hid it. The shade decorations are also flock. 


as a lining in a jewel box. If you make 
model furniture, flock would enable you to 
upholster” each piece. Similarly, it could 
be used as “fur” on toy or model animals, 
aterial may be used as 
The lamp shade above is 
nted 


If you wish, th 
pure decoration 


another 


ards are 
nique 


canght by placing the work in an open carton, 
This can thei thered up and reused. After 
the coating has dried 10 to 15 hours, remove 
with a very soft brush. 


Ball-Point Pen Makes Stylus 

AN EmprTy ball pen or cartridge—the type 
with the ball built in—is worth keeping as 
a smooth-acting, round-point stylus. Crafts- 
men can emboss leather or metal foil with it, 
as above. It’s also fine for drawing on dup- 
licating stencils. Used with carbon paper, 
it makes dark, clear copies without smudg- 
ing the original lines as a pencil will, 


HEAT AND FORM. 


HARDEN 
CHISEL 
EDGE 


Big Chisel Forged from Spring 
A xeex, durable chisel, especially good 


auto spring leaf. Grind the broken end to 
the desired shape. Then in a forge or fur- 
nace soften the metal for blacksmithing into 
a gouge contour. At the other end of the 
spring section, roll the edges together to 
form a suitable shank for hammering. Be- 
fore rehardening, rough-grind the chisel 
edge. Hone it sharp after hardening. Leave 
the rolled end soft.—E, F. Lindsley, North 
Prairie, Wis. 
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Envelope Holds Magazines 

Dw you ever hesitate to buy a magazine 
as you rushed for a train because you al- 
ready had your hands full with bags and a 
coat? A large Manila envelope, taped to the 
side of your bag, makes a fine emergency 
carrier for a book or magazine. You can buy 
the envelope in any: stationery store. Sim- 
ply tear off the flap and use cellulose tape 
to hold it to the side of the bag—Rudolph 
Malkin, Syracuse, N. Y. 


Cord Has Soft Rubber Plugs 
AN EXTENSION cord 

set with an unbreak- 30 

able, three-way plug 

and attachment plug 

of soft rubber has 

been announced by 

the United States 

Rubber Company, In- 

tended for general 4 

household use, the set 

is produced in lengths of 6’, 9’, and 15’ 

of No, 18 rubber-insulated wire, 


L tS 
Worm Holes Produced by Burr 

Worst holes add an authentic air to an- 
tique copies. A discarded dentist's burr, in 
a chuck turning at 3,500 r.p.m. or faster, 
will produce realistic ones. Vary depth and 
direction as shown.—Reginald O. Lissaman, 
Brandon, Man. 


Two things that go together like ham and 
eggs are a typewriter and a itebasket, 
Whether you're a professional writer or 
whether you just use your typewriter for 
occasional correspondence, you'll still need 
a wastebasket nearby. 

The combination pictured above is an- 
other practical solution devised by the Edi 
tor for his own use. The typing stand 
lightweight, yet steady. It slides easily 
over floors or carpeting, although there are 
no casters on it. Instead, there is a glider 


ping Table Has Built-in Wastebasket 


or 


ne 


ot unit is 
closet or 


in each lower comer. The comp 
small enough to be slipped into 
little-used comer for storage. 
The top, butted against the back and the 
two sides, was dimensioned for one of the 
smaller portable typewriters. It may have to 


be bigger to fit yours. Butt joints were used 
. throughout, and the pieces—all %” pine—were 
assembled with No. 8 1%” wood screws and 


id finish it 


glue. Sand the wood smooth 
heme of the 


to harmonize with the color s 
room where it will be used. 


Thumb Indexing Phone Book with Engraving Tool 


Wrrn an electric engraving tool of the vibrator type you can 
thumb-index phone books, catalogs, and other volumes. 

Decide how many notches are required. Then me: 
edge and divide it for the needed number. Cut the notches in the 
pages preceding each letter. For instance, turn to the start of the 
A’s. Lay a piece of thin wood on that page, turn back the pre- 
ceding pages, and cut the notch. 

To index with two rows of notches, one facing left and the other 
right from the center of a book: Cut the left-hand notches in pa 
following the letters and the right-hand notches in pages preceding 
the letters. An unabridged dictionary is a good model. 

Use a wood-carving 
25-deg. angle for the initial cut, more upright in finishing the notch, 


sure the long 


it or a half-round gouge. Hold it at a 
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Cog 


"DynanJe : _ 
Kits 7 peeeee s 


continuous, high-tension current to spark plu 


Starting setup for a jet model includes pump 
Lines are removed after jet has been starte 


at right for compressed air and Ford coil for 


Model Jet Planes 
Top 140 m.p.h. sone 


Pulse jets find increased favor with type that powered the Nazi buzz bombs. 
modelers as experimenters work bugs These little power plants measure less 


out of war-developed power plants. , than 2 long and are from 2” to 3” in di- 
FW ati ‘ameter. They weigh about a pound and de- 
7 Steen 
oy 


By J. HW. Lemelson 1 $ velop more than 4 Ib. of thrust, enough to 

and R.F. Probstein™) / whiz a model plane along at speeds well 

zs A et 100 mph, In fact, the Academy of 

MOovEL builders are switching to jets. {J Model Aeronautics officially clocked one at 
In increasing numbers, enthusiasts” 141.07 m.p.h, 

are fitting miniature planes, boats, and rac-_ _This type of engine is known as the pulse 

ing cars with small jet engines—the same jet or intermittent jet, It also has been 


High-speed cameras record explosion charac- University School of Engineering. Model has 
teristics of this glass-walled jet at New York short life since heat cracks walls after 80 seconds. 
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of a pulse-jet engine are shown here. 
As each explosion blasts gas from exhaust pipe, 


tagged with such names as buzz jet, resojet, 
and aeroresonator. The principle on which 
it works is fairly simple. Air is ducted 
through the inlet valve to the comb 


izes the fuel. The only moving part 
petal-type valve that opens and closes with 
each explosion, Combustion chamber and 
exhaust pipe are heat-resistant steel, about 
.015” thick, 

‘Compressed air and a spark plug are used 
for starting. After the engine begins to fire, 
combustion staining and the lines 
to the air vent and plug are disconnected. 
Thrust is created by a series of rapid explo- 
sions, about 250 per second. The result is 
steady push, In contrast, the turbojet and 
rocket develop thrust by a continuous flow 
of combustion gases. 


Model of Bell XS-1 experimental plane with jet 
mounted inside fuselage. Dolly is for take-off. 


if couust re 


and fuel for 
le moving part. 


valve is sucked 0} 
following explosi 


For power comparison, a model gas © 
gine developing 1 hp. at 100 m.p-h, with 
percent prop efficiency exerts about 2.8 
Ib. of thrust, A small jet engine at the same 
speed exerts around 4 Ib. of thrust. 

Model jet planes are flown in a circle at 
the end of 60’ to 70’ control wires, The 
planes, with wingspreads up to 4’, carry 4 
to 7 0z. of nonleaded gasoline, enough for 
30 to 40 lap: 

Besides planes, other jet-driven models 
include boats, automobiles, and _iceboat 
One of the latter was timed at 129 m.p.h, 
and a car at 125 m.p.h, 

A few modelers began using jets shortly 
after the war, The first models were both 
troublesome to start and to keep running. 
Improvements since then have provided a 
fairly reliable engine, One manufacturer of 


Engine built as rear of fuselage with exhaust 
pipe as tail boom. Elevator rod is below tube. 
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Engine is mounted internally in this model. Tanks on wings are dummies. Speed is 112 m.p.h. 


kits claims a finely perfected fuel system— 
so finely perfected that the jet engine may 
be stopped and started while in flight. The 
manufacturer says the engine is stopped by 
pulling the model up into a stall. At a speed 
above 90 m.p.h., the engine will start again 
when the model is returned to level flight. 
The stall disturbs the air flow into the com- 
bustion chamber. Level flight forces fuel 
and air into the chamber, where the heat 
restarts combustion. 

Four persons usually make up the start- 
ing team for a model jet. One man holds 
the model, keeping his hands well away 
from the tailpipe and combustion chamber, 
As the engine begins to fire these parts heat 
up to a bright red. However, once the 
model is in motion, the flow of air cools the 
engine, A second man handles the ignition; 
a third the compressed air; and the fourth 
acts as pilot, holding the control wires. 
Starting is characterized by a low purr that 
soon mounts to a loud roar, 

Crashes occur occasionally, 


When they 


t 


Jet power is being adapted to speedboats, too. 
This model now is undergoing performance tests. 
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A twin-engined job with gas tanks slung under 
each jet engine. Fuselage and wings are balsa 


do, the model usually is smashed beyond 
Sometimes the engine, which sells 
salvageable, At a recent 
meet, one of the jet planes crashed a heavy, 
mesh wire fence, The balsa wings and 
ge were shredded to snowflake-like 
bits as the model rammed through the 
fence. The engine, badly damaged, re- 
ined on the other side of the fence. END 


This jet racer is of cast aluminum, 22%” long. 
Car runs on tracks, topped 125 m.p.h. in test. 


Whatnot Shelf 
Lighted 4 207 
from Below 

ally glass objects, 


NICKKNACKS, espe’ 

are displayed effectively on this fluores- 
t-lighted shelf. 
The dimensions in the drawing are for a 
14-watt lamp. However, by simply increas- 
ing the length, a 15- or 20-watt lamp may 
be used. The stock is ¥” white pine, 

The top of the shelf js a 4” strip of single- 
weight window-glass, ground on one side to 
diffuse the light. Lay the glass on a new 
Sprinkle on it about % teaspoon of 
abrasive powder such as No. 120 silicon 
carbide, Add a little water, Rub this mix- 
ture with a fragment of grinding wheel held 
flat, or with another piece of glass. Use a 
circular motion. In a few minutes you'll have 
a frosted surface on the glass. 

Fasten the wooden parts together with 
glue and brads, Set the nail heads deeply 


Back panel of the shelf is laid out with com- 
pass curves that are faired together freehand. 


‘kets are mounted on the back. 


Ballast and 
Vt switch resembles a drawer pull. 


C 10 


Aglow with I bove and below, the shelf is 
a focal point of interest in a room at night. 


and fill the holes with composition wood. 
The front panel, which resembles a drawer, 
je by assembling three pieces of wood 
as shown, or by framing a single piece. 
Mount the ballast unit on the back panel 
just below the glass, The sockets go on the 
back panel also, a photograph, 
ve the completed shelf a coat of antiqu 
maple stain, followed by shellac and wax.— 


Walter E. Burton, Akron, O, 


as shown 


ther tool and 
strip. 


Round the edges with a knif 
then sand smooth with an abrasive-cloth 


You can make ground glass if need be. 
abrasive grains, wa 


Keeping the 
Home Shipshape 


stoves, metal cabinets, or other 
heavy. objects that may have sharp edges, 
jeces of old garden hose will protect your 
ands. 


Slit the hose sections and slip them on. 


( 
in Nh Ni 
‘th ih Wit 
NAN My 
‘ane ” 


ie tedious trimming close to a fence 


is holder, you won't have to look for 
y keeping long, narrow boards under it to ‘of twine when you need it. Bore a" 
stop the growth of grass there. Replace them a ‘shelf support or cupboard wall 
after using the lawn mower. Two screws will hold on the jar top. 


Brackets for this small kitchen shelf are cut | Two baking pans hinged together along one 
from a single wooden coat hanger. The top is | side provide a fine steamer for a few ears of 
a piece of k” plywood. Drill holes for screws | sweet com. Fasten a knob on an upper edge 
and for the dowel and finish with enamel. Of one pan, and don't use too much water. 
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If your toaster gets away from you, try sal- | A small cork makes a handy work-bag carrier 


yaging the remains with an ordinary grater. for a thimble and a scissors. The thimble is 
Hold the grater under the toast so the burned ier to find and your fingers are protected 
crumbs won't fall back on the slice. against injury by the scissors’ points. 


A kitehen dispenser for powdered soap can An old umbrella makes a good rack for dry- 
be made from a fruit jar, a metal strap, and a ing clothes in crowded quarters indoors. Strip 
coffee-maker handle, Cut the top off a beer | off the fabric, open the umbrella, and hang it 
can for the dispenser's top. Letter the jar. by the handle. It stows away in a small space, 


Clothespins can be kept conveniently at hand pulleys. Drill several holes in the bottom of 
in a box that rides along the line on small the box so that rainwater won't collect inside. 
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g- AIDS TO 


MODERN LIVING 


Squeezer Is Mixer Too. The Juice- 
A-Shake ® combines squeezing, straining. 
and shaking in one compact unit, It may be 
used to make orange juice, milk shakes, or 
cocktails, Eggs also may be prepared for 
scrambling or cream whipped in the three- 
piece plastic juicer. It is available in four 
color combinations and is offered by the 
Kerel Products Company, Bronx, N. Y., at a 
retail price of $5. 


Keeps Salt Dry. 
In damp, weather, you 
don't have ,to bang 
this shaker on the 
table to get salt out. 
A drying unit, shown 
in the drawing, con- 
tains silica gel—a 
highly absorbent sub- 
After several 
use, the gel 
gradually changes col- 
or from blue to pink 
as it absorbs moisture, 
The unit is reactivated by putting it in a 
moderately hot oven. Meanwhile, a sparc 
drying unit may be used. The saltcellar 
with matching pepper container, is mad 
by J. H. Young Co., Pittsburgh, to sell for 
about $6.50. 
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sry 


ap Automatically Injected. 
With some new models of Bendix washers, 
a housewife merely loads it with soap pow- 
der, detergent, or water softener, sets the 
timer, and forgets about it. At the correct 
moment in the washing cycle, the powder is 
fed into the tub by the screw visible in the 
bottom of the compartment. The agitator, 
a rotating wire reel, sends a constant sup- 
ply of soap to the feeder screw. 


4) 
Top Becomes Turntable. This 
matched plastic _pait portable electric 
record player and a carrying case for 25 10” 
records—is made by the Anfinsen Plastic 
Molding Co., of Aurora, Ill. The top of the 


shallow-well pump. The one moving part 
turns in a cushion of rubber, insuring vir- 
tually silent operation. A X-h.p. motor pro- 
tected by a thermostatic device runs the 
pump by a direct shaft connection. It is 
lubricated by the water that courses through 
it. Two models are available, rated at 250 
and 400 gal. an hour. Weighing only 45 Ib., 
the pump may quickly be attached to a 
tank. One of the advantages of this type of 
pump is that it starts pumping without be- 
ing primed. The manufacturer is Robbins 
and Myers, Inc., of Springfield, Ohio. 


Pumps Water Noiselessly. There | 
are no gears or cranks to clatter in thiy 


7-Ib. player is the turntable when inverted. 
Ten records may be stored in the bottom of 
the player. Both pieces are available in sev- 
eral colors and both are provided with elas- 
tic carrying straps. 


Hanger Clamps Clothes. The hook 
of this all-metal hanger is an extension of 
the spring that holds the clamps together. 
The maker, the Perfect Products Co., of 
Beloit, Wis., claims the hanger will hold 
tightly, regardless of a garment’s thickness. 


Toothpaste | 
Dispenser. An 

all-plastic toothpaste 
or shaving-cream dis- 
penser, made by the 
Amogene Specialty 
Co., of Long Beach 
Calif, is said to save 
about five cents on 
each tube by squeez- 
ing all of the paste or 
cream from the tul 
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DISKS (COVER 
BOTTOM WITH 
FELT) 
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New Gilts from 
Old China 


By Bill Luther fl 3 £ 


A ASHTRAY, table lighter, and double- 
decked candy dish make up this differ- 
ent and attractive cocktail threesome. To 
construct them you'll need a lathe, a hand 
grinder, and some old chi I used 
two plates of different diameters, a sauce 
dish, and a saltcellar, 

First step is to locate and mark the cen- 
ters of the dishes on both sides. Grind holes 
at these points with a small pointed stone 
in a hand grinder. Hold the tool at a flat 
angle, as the tip does little cutting. Grind 
a little more than half-way through, reverse 
the plate, and finish from the other side, 
Moisten the work frequently. Holes through 
the plates can also be made with a vibrator- 
type engraving tool, or by the slower brass 
tube and abrasive method. 

The grinder, however, is the preferred 
tool for altering the salt shaker into a base 
for the table lighter. Different shakers will 
present different problems, but the method 
illustrated can be adapted to most pieces. 
A thin abrasive disk is used to cut off the 
top of the shaker, and the wall is thinned 
down with a small grinding wheel 

Spindles for the ashtray and candy dish 
are turned from ¥” hexagonal brass rod; the 
one for the double-decker is made in two 
sections and screwed together. Shanks on 
the spindle sections are reduced to 3/16” 
and threaded 10-3 

Cigarette rests are cut fipm 1” squares 
of sheet brass. For the curved supporting 
arms, 1/16” brazing rod is used. 

Both ends of the rod are flattened so that 
the cigarette rests can be held on with solder, 
and the rod is sweated in the spindle hole. 

For the base of the candy dish a hoop 
was formed from a %” strip of 1/16” brass. 
Except for the bottom of the ashtray—where 
space didn’t permit—a felt washer was used 
between each of the brass washers and the 
meeting face of the plates. The felt is ce- 


uw 


shes, a salt shaker, and some brass 
eriuls for this cocktail-table set. 


A hand grinder is used both for drilling and 
cutting. Moisten the glazed china frequently. 


v 


CIGARETTE REST 


Yo" BRAZING ROD 


ASHTRAY SPINDLE 


Assembly of the ashtray spindle and cigarette 
rests can be clearly seen in this photograph. 
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A brass disk is used a 
lighter. Anneal the nm 
with a ball-peen  hamme 


cap for the table 
then shape a flange 
Bind the socket, 


mented dircetly to the brass. Cellulose ce- 
ment is a suituble adhesiv 

The top of the cigarette lighter is fash- 
ioned from a disk of 20-gauge brass about 
3” larger than the opening in the top of the 
salt shaker, In this case the diameter of the 
shaker top was 1%”, so the disk was cut 1%”, 
Anneal the metal by heating it red hot and 
letting it cool. Scribe the inner circle (14” 
in this case), hold the metal at an angle on 
‘a wood block, and hammer the outer edge 
with a ball-peen hammer. Anneal the metal 
again, place on a planishing stake or other 
smooth, rounded picce of metal, and ham- 
mer out the dents 

Smooth the edge by drawing it carefully 
along a flat file held on the bench, Most 
remaining hammer marks can be removed 
by filing, and low spots can be brought up 
by tapping from the underside. When the 
smooth, buff with tripoli, followed 

" Drill a hole through 
Jler’s saw blade, and 


the center, insert a jew 


Stamp-Card Pockets Formed 


Y wipe 
MENDING 
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cap, and a flathead screw together and solder 
them into a si unit, Note that the lighter 
can be casily slipped in or out of the socket. 


cut out a slot for the lighter. Two strands 
of tightly twisted brass wire are formed into 
n oval and soldered neatly around the slot. 
Wrap 20-gauge brass sheet around the 
lighter to form the socket, bind the shaped 
piece with wire, and solder the lap joint. 
A bottom piece of the same stock is soldered 
in. The socket is then soldered to the 

ass cap. 
Polish the brass, wipe all parts with a 
cloth saturated with lacquer thinner, and 
coat with clear lacquer. Assemble the pieces 
as shown, taking care not to draw up too 
tightly on the threaded shanks. To finish 
the base of the tiered candy dish, cut two 
cardboard disks. One fits inside the base 
hoop; the other isthe same diameter as the 
base. The cardboard pieces are cemented 
together and to the hoop, and the bottom 
is covered with felt. 

The original cigarette lighter is not altered 
in any way. It is readily removed from the 
base for refilling or for pocket use. END 


Mending Tape 


Stock cards used by stamp collectors can 
be made up from file cards and 1” trans- 
parent mending tape. Cellulose tapes that 
stick without wetting are harder to use. 

For each pocket, cut a strip of tape the 
width of the card. Score it with a pin or 
knife point shown and fold along the 
scored line. Snip out a ¥” by 7/16” oblong 
from each end, moisten the upper flap, and 
stick it down along the lower one. The 
gummed margin can then be moistened and 
applied.—Pat Fey, Manhattan, N. Y. 


‘We moved into a house that must have 
been occupied previously by hungry wood- 
peckers—the walls were full of holes. When 
I painted the walls, I kept a roll of tissue 
handy. Whenever I came to a hole, I 
sopped a wad of tissue in the paint, packed 
it in, and painted right over it. No holes 
now.—Margaret E. Casson, Reseda, Calif. 


At last I know when to empty the ice- 
box pan. I rigged a doorbell and a dry cell 
and placed the ends of the wires just below 
the rim of the pan, When the water reaches 
the wires, the bell rings, A dollop of salt 
in the water helps conductivity.—Leslie 
Graves, Livingston Manor, N. Y. 


My job e: for about 1,000 miles of 
driving every week. That was okay until | 
began having a lot of trouble: with vapor 
lock. I stopped that by squeezing a half 
grapefruit over the fuel pump. The fruit 


dried to form an in- 23 A ' oy 
uleting Walt be 5 may strawberry plants were being 
aia ther Bee wane: used as a free lunch counter. Every time I 
fold—Fred Jones, glanced out the window I saw a gang of 
Gainesville, Tex. birds chomping on the berries. However, I 
: elias broke up that act by removing the bottoms 

of old bird cages. They're fine plant guards. 
\, —Roger M. Johnston, Glendale, Calif. 


Hove you pulled off a smart one lately? We 
will pay for acceptable contributions show- 
ing ingenious solutions of problems in the 
home, jeroge, Wt doesn't 
matter if it’s wacky—if it works. Use gov- 
emment posteards only. Cont 

not be acknowledged or returns 
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Outboard Stand Built of Pine 


Wues an outboard motor is not in us 
is best to store it in an upright position. A 
stand on casters is ideal for this. The motor 
is held securely yet it is accessible from all 
angles for cleaning, lubricating, or over- 
haul work. 

Random widths of %” pine were used to 
build the stand pictured above. The up- 
right frame is positioned so that the weight 
of the motor is centered over the No. 8 
wood screws 14” long were used through- 
out, Waterproof glue also was used. 

The only critical dimension is that from 
the top of the stand to the floor. Before you 
fasten the parts together, make certain that 
the finned propeller guard will clear the 
floor. Good-sized casters will increase your 
clearance and e for easy rolling. 

With an attractive natural finish, the mo- 
tor and stand will decorate a recreation room 
or den between seasons. Sand all surfaces 
smooth, apply a coat of shellac thinned with 
alcohol, and sand lightly with very fine pa- 
per. Apply one or two coats of varnish.—Jed 
Robbins, Manhattan, N.Y. 
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2/2 
Rubber wantcol Tent Leaks 
A. SPONGE-RUBBER 
ball cut in half will 
solve the problem of 
a leak at the pole 
spike of a tent. Force 
alf of the ball over 
ch spike, as shown 
in the sketch, so it will 
rest lighth tthe 
canvas, Even if the 
spike projects through the ball, the soft 
rubber makes « seal around it. The balls may 
be left in place when poles 


Roofing Paper Cut with Wire 


Tus cutter for roofing and building pa- 
per is made of four 40” pieces of crating 
material, Space each pair of slats about 4” 
apart with a cleat at each end. Hinge one 
end as illustrated. Attach a steel wire at the 
other end. To cut, place the paper as shown, 
close the frame, and pull the wire.—Victor 
H., Lamoy, Upper Jay, N. Y. 


Lipstick Tube Holds Eraser 
A. piscanpeD  lip- 

stick tube makes a 

dust-tight holder for 

a draftsman’s eraser. 

Rint dean ‘ay, re: | 

maining lipstick from i 


the holder. Then se- 1 
fo ey 


lect a good-quality 

eraser and, with a ra- 

zor blade, whittle it to a size that will fit 

snugly in the retractable section of the tube. 
uch an eraser holder will keep the rubber 


clean, even if it’s carried in your pocket — 
Don G, Pittwood, Moscow, Id. 


Ernest Warther puts finishing touches on a model of a 


| War engine carved of ivory. 


Famous Locomotives >>*/ — 
Carved in Wood and Ivory 


AMAL century ago neighbors referred 
to Ernest Warther as “that boy who 
whittles.” 

Today, at 63, Mr. Warther still is whit- 
tling. Carving scale models of locomotives 
is a full-time business with him now. His 
models, tracing the evolution of transporta- 
tion on rails, reflect the skill and patience of 
a master craftsman, 

In a workshop behind his Dover, Ohio, 
home he now is shaping his latest model— 
a locomotive carved entirely from ivory. The 
city of Dover has plans for a museum to 
house Mr. Warther’s carvings. Besides loco- 
motives, he has modeled ships and animals. 


The first successful locomotive, the Rocket 
(1829), developed only 50 Ib. boiler pressure. 


ran on roads in 


NOT'S STEAM C 
FRANCE 769. 


wheeled nightmare, its boiler in a bustle, 
ead of rails way back in 1769. 


A model of the Atlantic-type 4-4-2 locomotive 
displayed at the St. Louis World's Fair, 1904. 
' 


Working in the Round 
with Hand Tools 2°/~ 


Care is the principal ingredient of 
well-cut circles and holes, but these 
tips on tech 


By Edwin M. Love 


ique may also help. 


LAT surfaces and square edges are the 

bedrock of woodworking craftsmanship. 
But like the human skeleton or the frame- 
work of a building, they frequently gain in 
beauty by being concealed or covered. Pre- 
is articles in this series di ed the uses 
, chamfers, and recesses in relieving 
the monotony of squared edges. The same 
function is performed on larger pieces by 
the careful use of curv In addition to 
lending grace to a project, curves and circles 
also have definite functional importance. 
Even a toy wagon would run poorly on 
square wheels. 
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Because circles are laid out with a com- 
pass, they are the easiest curves to draw and 
cut. Guide lines may be made with either a 
pencil compass or with dividers. The latter 
give greater accuracy because they scribe 
a fine line of uniform thickness. 

Either instrument should be capable of 
remaining at its preset position without 
slipping; dividers especially may be thrown 
off their proper curve unless they are locked 
after being set. To set a pair of the kind 
illustrated above, loosen the locking screw 
and spread the points to the approximate 
span. A slow-motion screw at the end of the 
quadrant (Fig. 1) brings the setting to per- 
fect accuracy 

A board from which a circle is to be cut 
is usually brought to thickness, but the bac! 
need not be smoothed because further plan- 
ing may be required to remove splinters 


kicked up by the saw. Press one point into 
the wood and pivot around it with the other 
to scribe a sharp line. 


Marking the Centerline 


Whenever a circle must be accurately 
placed on the work, its center has to be 
located carefully. In Fig. 2 it is tangent to 
both edges and one end. Tangent circles 
crop up frequently for several reasons. 
Tangency is necessary in cutting the largest 
possible disk from any given board or when 
an end is to be cut into a semicircle. 

A standard method for gauging a center 
line is shown in Fig. 2. It consists simply of 
resting a rule obliquely across the face of a 
board at whatever angle gives an equal 
number of divisions. To avoid marring the 
work with a center prick, lay a piece of 
thin plastic or an old negative over the 
wood to pivot the divider. 

Dividers are handy for stepping off uni- 
form lengths on a board. Set the span, im- 
print the points on the piece, swing a leg 
around 180 deg., and mark that point. 
Continue to the end. If equal divisions are 
wanted regardless of length, estimate the 
span, and step off the work experimentally. 


Correct the span on each test until the right 
one is found. 

‘ircle having a finished straight 
ribed (as in Fig. 3) by holding a 
inst the edge to provide footing for 
the pivot point of the dividers. 


Sawing a Circle 


th a number of 
s or keyhole saw 


Circles be cut 
different tools. A com 
may be used as in rece: edge. Clamp 
the board upright in a bench vise, and shift 
its position as necessary. Remember that 
since the cut is rough a little material should 
be left outside the line for smoothing. 

A coping saw with a wide blade is satis- 
factory even in rather thick wood. Thin and 
small work is best supported on a board 
notched with a deep V-cut (Fig. 4 inset) 
and clamped to the bench. Set the blade in 
the frame with the teeth pointing downward 
to draw the work against the support (Fig. 
4). Turn the piece as required. A smoother 
cut can be made by inclining the saw for- 
ward than by holding it upright, but the 
slope must be regulated to fit the sharpness 
of the curve. 

The small size of a block plane makes it 
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a handy tool to use in smoothing outside 
curv in Fig. 5. Sliding the fi 
the left hand against the wood wl 
plane rocks over the curve helps to keep the 
edge square with the face. 

A curve that is left rough by unskillful 
benefits by trimming with a chisel, 
as in Fig. 6, Downward pressure on the 
handle, coupled with a sidelong swing of 
the edge, quickly removes ridges and tears 
in the grain. 


Smoothing the Edge 


The use of a spokeshave is illustrated in 
7. It is a double-handled frame that has 
a keen blade clamped in the opening. 
Though it operates like a plane, the short 
sole of this tool enables it to slide freely over 
an outside or an inside curve. It may be 
pushed or pulled. On wide lumber (1” or 
more) give it a shearing sidewise motion 
while stroking it forward. Blade projection is 
set by sighting across the sole, or by resting 
the frame on a board, inserting the blade. 


POPULAR SCIENCE 


wr 


and pressing down while tightening the set- 
‘ew. The latter setting gives a thin shaving 
ble for final smoothing. 


Inside Circles 

Inside circles are made in the same way 
as outside circles. Leave some waste wood 
to allow for smoothing. A cabinet file is often 
the best tool for smoothing inside curves. 

Enclosed circles cannot be cut without 
boring holes to receive a blade. Auger bits 
(Fig. 8) are most used for this purpose. The 
traditional type has two cutting lips, two 
spurs for trimming the outside of the hole. 
and a threaded, tapered point. Chips are 
lifted with a single or double worm. A 
square end on the shank gives the brace a 
positive grip. The Forstner bit substitutes an 
edged rim for the spur. Because the rim is 
supported by the groove it makes, this bit 
will cut an are from the edge of a board or 
bore without deflection through wood hav- 
ing hard spots. such as knots. The twist drill 
is useful for boring where nails might be 


USING SPOKESHAVE 


encountered, but is able only in small 
sizes graduated in 1/32” steps. 

As large bits are costly, holes above 1%” 
in diameter are usually bored with an ex- 
pansive bit, illustrated in Fig. 9. It is espe- 
cially useful for boring odd-sized holes, since 
the wing cutter can be set at any desired 
fraction, If the diameter of the hole must be 
accurate, try the setting on scrap and meas- 
ure the test cut. Sets of bits having inte: 
changeable cutters ure now on the market. 
One such is shown in Fig. 10. 

Braces are made in a variety of styles 
and sweeps. A good size has a 10” sweep 
or circle of hand movement. Many models 
can be set for ratcheting, 


Boring a Hole 


Center a bore by stabbing the sc 
lightly into the board at the mai 
off a hard grain into soft wood beside 
may happen in fir) or if the wood 
that the point will not 
a starting hole with at 


ew point 
If it slips 
(as 
is so hard 
adily enter, punch 
Use a punch to 


FORSTER 
BIT 


start also if the threaded tip is old or wort 
Rest the work on blocks to protect the bench 
top (Fig. 11), hold the bit upright, and turn 
the brace. Heavy pressure is not ordinarily 
needed on the top of the brace, since the 
threaded bit point feeds the cutting edges 
into the wood. When the hole is nearly 
through (Fig. 12) and so much of the point 
projects that it stops feeding, turn the work 
over and finish boring from the other side. 
If too much pressure is applied when the 
cut is nearly through, the bit may crash 
through the rest of the way and splinter 
the underside, 


Keeping Bits Sharp 

Dull bits do not perform any better than 
dull planes. Purchase a bit file to keep with 
the kit and use it to restore the keen edges 
as shown in Fig. 13. File cutting lips from 
the top and spurs from the inside. If a bit 
spur has been filed away, or even filed on 
the outside, the bit is useless and should be 
discarded. END 


woop TWiST 
DRILL 


Brazing Kit Has Heat Cham- 
ber. Offered by the American Products 
Corp., Chicago, this compact outfit contains 
all necessary materials and equipment for 
light bench brazing. The heat-retaining 
chamber, pinned together of asbestos board, 
permits handling fair-sized jobs with a small 
torch, Also included are an alcohol torch, 
fuel, flux, and assorted silver solder, It sells 
for about $7 


ek. Threatled on 
the spindle nose of a lathe, this new collet 
chuck grips round stock tightly and_ac- 
curately. It’s supplied with three double- 
ended collets that take work in six sizes be- 
tween %” and 1”, and the chuck itself can 
be used without a collet to hold 2” stock. 
Made by Martin Chuck, of Milwaukeegjt 
costs about $12 in allgf and $19 in steel> 


Lathe 
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Micrometer Does Double Duty. 
With this instrument, developed by the 
Richards Machine Tool Company, of GI 


dale, Calif., you may take eith le or 
outside measurements at will, Any setting 
of the external calipers automatically is the 


same on the internal calipers, permitting 
direct comparison of mating or telescoping 
parts. The measuring screw is hardened 
and the thread ground for long life and ac- 
curacy. Several different sizes are made, 


Eccentric Wrench Holds Pipe. 
When inserted in a pipe or nipple and re- 
volved in either direction, the center serrate 
section of this wrench swings cam-like to 
engage the inside of the pipe. It is turned 
by either an open-end or adjustable wrench. 
The Kiener Machine Products Co., of Los 
Angeles, makes the tool to retail for about 


$2. 


322% 


Husky Little 
crewdriver Folds 
to Pocket Size 


THOUGH only about the size of a pen- 
knife, this folding screwdriver is rugged 
enough for really heavy work. The blade is 
sandwiched between two pieces of tapered 
steel that may be used as blades th 
With a hacksaw, thin abr 


selves. 


ive disk, or 
slitting saw in a milling machine, split 
lengthwise a 4” piece of #" drill rod. 


the two cut surfaces if you've used a hack- 


saw. Soft-solder the two halves together in 
their original position. Then chuck the as- 
sembly ” of it as shown in the draw- 


ing, and cut off. Drill and counterbor 
hole for a steel rivet that acts as a pivot. 
Heat the pieces to separate tl wipe off 
all solder, and round the sharp edges. 


ome 
ITERBORE 
wanoce ip <7 
__ GROUND AS ScREWORIVER 
If you grind the handle tips as blades, round 
off the corners to prevent wear on your pocket. 


ailstock, used as 
fcr photograph. 


ward support, was mov 


Using a handle piece us a pattern, make 
the blade of %” steel. Grind the blade tip 
as a screwdriver and drill the pivot hole. 
Drill a second hole X” from the tip, using 
a 1/16" or 3 bi porarily assemble 
the parts and use the second hole as a guide 
for spotting dimples on the inside surface 
of the handle pieces. Peen over the ends of 
a steel rivet in the blade hole and file them 
down until they project no more than 1/64”. 
These projections will fit into the dimples to 
keep the tool closed. 

Harden and temper the handle and blade. 
With the ends of the handle pieces shaped 
as blades, you'll have three blade si 
one tool.—Walter E. Burton, Akron, 


Ohio. 


Use soft solder to assemble ¢ 
the drill rod before 


two halves 
turning them for handl 


t, 


a 


Here are th 


four parts of the folding screw- 
driver. 


Smooth all edges with abrasive cloth. 


3 
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Mill Makes Serews. Modelmakers 
and others who occasionally have to make 
up a few special screws will find hollow end 
mills a great convenience. They are par- 
ticularly useful in making small screws— 


To make a mill, chuck a “jength of drill 
rod, face, and centerdrill the end, Run in a 
hole about 1” deep, using a drill the same 
diameter as the screws to be made. Cut off 
and clamp the blank in a vise, face up. 
Scribe four lines tangent to the hole 90 deg. 
apart. With a fine file held parallel to the 
line nearest you, form a sin} ting edge 
or tooth. File three others the same way. 


Improvised Metal Cutter. The 
power metal cutter pictured above was 
made of a flexible shaft, a saw-gumming 
wheel, and scrap lumber. If the shaft speed 
is high enough, a flexible abrasive cutoff 
wheel may be substituted. Follow the 
directions printed on the wheel’s label. 

To protect my face and body in case the 
wheel should break, I wore a heavy plastic 
grinding shield and a thick jacket. A better 
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Then chuck the mill in the drill pres 
While it is rotating, bring it lightly against 
a flat oilstone. File the slight flats thus 
formed just to the point of disappearance. 
Rake is formed by undercutting the teeth 
with a three-comered file. For use as a side 
mill, file edge relief as shown, 

Heat the mill to cherry, quench, and 
temper by gently reheating the shank and 
requenching at a light straw. Dress the 
teeth with a fine stone. To use, chuck the 
mill in the tailstock and feed it against suit- 
able rod revolving in the headstock, At left 
above are various pieces of shouldered hex 
rod and finished screws. 


LAG screws 
COUNTERSUNK 


precaution is a wheel guard cut from an old 
brake drum, as shown in the drawing, and 
screwed to the arm and block holding the 
shaft. 

The base of the cutter is a 1” board. The 
2” by 4” by 4” blocks act as bearings for the 
%” shaft. The shaft, in turn, acts as a pivot 
for the 24” movable arm. Work should be 
clamped or otherwise firmly held under the 
wheel.—Don G. Pittwood, Moscow, Id. 


Small Objects Held by Dowel. 
An excellent holder for small objects that 
are to be ground or polished can be made 
from a short split dowel. Insert the dowel 
in the jaws of a tap wrench. Then plice 
the work in the slit of the dowel and tighten 
the chuck. Small s ilso can be “eld in 
a split dowel when cutting off the heads and 
re-slotting.—II, Klein, Pittsburgh 


DRILL- 
PRESS 
TABLE 


es Burrs. We were cut- 
s tubing into short lengths and 
needed a tool to remove burrs from the 
ends. The tool we made is shown in the 
sketch. It is a 4%” piece of cold-rolled shaft- 
ing with a 3/32” slot milled 2” from one 
end. Two notches with cutting edges were 
filed in a piece of 3/32” tool steel that was 
clamped in the slot. The tool was used at 
high speed.—Hugo Youngstrand, Chicago. 


Reece 
(TURNED & 
GROUND) 


PRESS-FIT 
BUSHING 


Drill Press Ex- 
tended. I modified 
my drill press to han- 
dle a wider variety of 
work by extending 
the drill-stand col- 
umn, A 12” long pipe 
nipple of suitable di- 
ameter was turned 
and ground to exact 
size on the lathe. 
Phen I made a bush- 
ing to fit the column 
and pressed the ex- 
tension on the bushing. Now the press 
head can be raised 12” higher. The exten- 
sion does not interfere with work on small 
jobs.—Carl Jean, Parker, Ind, 


© Bored Without Three- 
aw. Here's an accurate method of en- 
larging the bores of stock gears, requiring 
no indicator, Using snips, cut a circle of 
sheet metal 1” less in FACEPLATE 

diameter than the 
faceplate. Bolt it to 
the plate, using spac- 
ers. Bore a hole in 
the sheet metal a 
close fit for the gear, 
without any shake or 
play. Clamp the gear 
in place with extra 
nuts on the same 
bolts as shown, taking 
care not to loosen 
or shift the sheet met- 
if. Duhamel, og 


chine, Tt m % 


GEAR TO BE BORED. 


aucusr 1948 185 


Making Hollow 


W Ngo of hollow punches, besides eing a 
useful addition to any shop, is ah inter- 
esting lathe project. The tools are used for 
cutting neat holes in many materials from 
thin sheet metals to leather and paper. 

‘The most commonly used raw stock is 
tool-steel rod that can be hardened and 
tempered by heat treatment. Drill rod is 
excellent for most purposes. Cut the punch 
blank to approximate the finished tool, leav- 
ing just enough extra metal to let you face 
the ends. Make the diameter about 30 per- 
cent larger than the hole the punch is to cut. 

Chuck the blank so the handle portion— 
about 2h”—projec Turn the handle to the 
desired diameter. I've found that %” is about 
right for punches making 5/16” holes and 
larger. You may leave the handle smooth 
but knurling gives a better grip. 

A good idea at this point is to reduce the 


The drilled hole is enlarged to final size with 
a boring bar. Also use the bar to relieve the 
cutting edge by making bore slightly oversize. 
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Punches to Order 


7, 


Ls 


head for X” as on the punches shown on the 
opposite page. Such reduction retards the 
tendency of the end to mushroom, 

To make the cutting end, turn the blank 
around, face off the end, spot it with a cen- 
ter drill, and drill the cutting rece Use a 
bit slightly smaller than the final diameter is 
to be. For example, in making a ” punch, 
first drill it with a 15/32” bit. For the final 
diameter, use a boring tool. Then set the 
boring tool to cut .010” oversize. Continue 
at that setting for the full length of the cut- 
ting recess. Of the two punch shape: 
the upper one will produce uniform di 
and the lower one uniform holes. 


When you drill the body of a punch, u: 
slightly smaller than the hole, the punch is to 
mal ample: For a ¥” punch, drill it 15/32” 


An end miill is used to cut the side opening in 


a punch. This outlet for the punched pieces may 
also be made by hand with a hacksaw and files. 


Machine the outside of the punch body to 
taper to the cutting edge. The outside di- 


ficient strength. Then smooth all surfaces 
with a file and abrasive cloth. Carefully 
dress down the cutting edge but do not make 
it too thi 

The side opening, an outlet for the cut- 
tings, may be made with a hacksaw and 
round files; or it may be cut with an end 
mill, 

Use numbered punches or an engraving 
tool to mark the size on the handle or on the 
straight portion of the body. The finished 
punches pictured on the opposite page also 
have been marked CR or TS to indicate they 
were made of cold-rolled or tool steel. 

If you use an alloy tool steel, follow the 
manufacturer's directions for hardening and 
tempering. If you use ordinary drill rod, 
this procedure usually gives satisfactory re- 
sults: Heat the cutting end for about %” un- 


Hand Stapler for Booklets 


Ownens of duplicating machines or small 
print shops without commercial stapling 
machines will find this inexpensive setup 
satisfactory for folders and booklets. Alter 
a hand stapler as shown, retaining the anvil. 
Solder the anvil in a recess cut in the 45-deg. 
angle iron, Cut the top of the front piece to 
accommodate the angle iron, Attach the 
iron with some flathead screws countersunk 
to let the paper slide over. 

Line up the stapling machine by pushing 
a staple half out and moving the upper part 
around until the staple is exactly over the 
anvil. Then fasten the stapler down with 
screws through holes drilled in the base.— 
Edgar W. Ralston, Bordentown, N. J. 


‘Tube Makes Toggle Bolt , lb 


Here's a blind bolt for attaching parts to 
walls, pipes, or other spots where both ends 
of a bolt are not accessible. Notch an ap- 
propriate length of copper tubing as shown. 
Insert from the notched end a slightly longer 
bolt with a head about the same diameter as 
the outside of the tube. Place this assembly 
in a hole drilled in the parts to be joined. 
‘Then hold the threaded end with pliers and 
tighten the nut until the notched end flares 
out and holds securely.—Don G. Pittwood, 
Moscow, Id. 


Finished pu 
Others are, from left to right, i", 


is cherry. Then quench in water. Pol- 
sh a spot on the hardened surface and re- 
heat slowly in a gas flame until a uniform 
blue film forms. Then let it cool without 
quenching. Harden and temper the head in 
the same way.—W. E. Burton, Akron, O. 


ALTERED \\ 


STAPLING \ 


MACHINE 


PIECES TO S 
BE STAPLED’ 


RETAIN 
ANVIL 


ALTERING BASE 


INSERT FROM 
THIS SIDE 


BOLT INSERTED— 
BEFORE TIGHTENING NUT 


LOCKED 
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Di 1d, the unit's simple construction is A pivoting motor mount permits 
apparent. ‘Tue pipe spacers support the table, — ment of belt tension. The drive us 


Homemade 
(ut-O1F Wheel 
Slices Steel 


This sweat-saving shop tool will put 
cobwebs on your hacksaw. Ivll chew 
through almost anything you feed 


My Jack Mellinger 1 99 6- 


I YOU'VE recently muscled your way 
through a big chunk of metal with a 
saw, you'll appreciate this cut-off wheel. 
The thin abrasive disk will chew its way 
through angleitekron pine thiasusdtien 6 
nds, leaving a smooth cut. In our shop 
've also used it to trim Howerpots, cut 
armored cable, rough out radio panels and 
and whack off extra metal from 
By rough-cutting stock before 
it will save work time on a 


with a W” shaft, picked up for about $6. For 
power, a %-hp. AC motor turning at 1,750 
r.p.m, will do, Belt it to turn the wheel at 
3,500 to 4,000 r.p.m. A pivoted belt-tighten- 
ing type of motor base is convenient for 
holding the motor on the base plate. Use an 
8” cut-off wheel of the type labeled for mild 
steel and pipe. 
Most of the rest of the material is com- 
mon shop iron, You'll probably want to do 
some hot bending with a torch or forge to 
shape the table supports. One way to cut 
the table slot is to drill two holes at the 
slot ends and then hacksaw out a strip be- 
tween them, finishing off the edges with a 
file. The work guide should slide freely but 
not too loosely on the table, and should be 
slotted so that the fence can be pushed right 
to the vertical center line of the whee 
gap shown 
itl let you stick a small 
C-clamp under the work as well 


Eye protection is afforded by the adjustable 
shield, a clear plastic panel that's" 
to hold workpieces of odd or irregular shape. 

A guard should be used to protect the 
operator, since the wheel throws grit. A 
panel of clear plastic %” thick will do the 
job. The guard bracket can be clamped to 
either the back or one side of the table. 

Unlike older rigid wheels which some- 
times shattered under slight side thrust, 
modern rubberized cut-off wheels are not 
dangerous when used according to manu- 
facturers’ specifications. Too high a wheel 


PAINTING ALUMINUM 6 


Paix may be applied to aluminum alloys to in 
first must be carefully 


protection, but the surface 
expect a lasting job, for the 
In most cases, treatment ol 
phosphoric acid and some organic 
A solvent cleaner also may be 
treatment, If the 
num Company of America reco 
adhesion of the paint. 


After the face has been treated and allowed to 


applied. A primer containi 
en found to 


subjected to severe climatic conditions. 


int will not reliably adhere to the metal. 
the surface with 


aie ee this is va Csed 
parts to painted are constar subje to moisture, 
anaes oe ce Ae 


a substantial quantity of ‘zine 
fective on aluminum, particularly if the metal is to be 
However, an aluminu it 


Pushed forward by the gui ipe is qui 
es oaks ee Beal tee wee aT 


speed is of course hazardous, but the maxi- 
mum speed is generally labeled. 

Don’t forget that as the wheel wears and 
its diameter decreases, the peripheral speed 
and hence the effective cutting rate will also 
fall off somewhat. If you aren’t familiar with 
cut-off wheels, you may have a tendency 
to “take things easy” to minimize wheel 
wear. Actually you should feed the work 
into the wheel as fast as it will take it; the 
wheel will last longer this way. END 


[PAINTING] 


fe their appearance and provide 


Pt you cannot 


a little 
1e paint, 
hhoric acid 
e Alumi- 
oxide coating to promote 


a water solution containin, 
solvents will give a base for 
the phi 


» a priming paint should be 
i te pigment has 


mix- 


mn aint ma 
ing aluminum paste with a suitable varnish vehicle also will do the job. If a lacquer 


finishing coat isto be applied, a special primer recommend. 
used. 


should 
In cases where the color is satisfa 
coat because of a high impermeabil 
jer metals may 


jed for the particular lacquer 


aluminum paint is excellent as the finishing 
moisture. However, any finishing paint that 


used to good advantage. A bituminous paint 
the alloys are to be in contact with an al i 


i-containing material, 
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Porch Seat Keeps You inthe Swing 


HIS low-slung, comfortable swing seat 

will make any shady spot on a lawn or 
porch more inviting. It’s simple enough to 
be built in a home workshop equipped with 
a circular saw; a bandsaw or jigsaw for cut- 
ting the contoured slats will also help. 

In the original, each of the supporting 
arches was steamed and bent from %” stock, 
but they can also be made of thinner wood. 
Three 4” by 24” by 78” lengths of hickory 
or spruce will do nicely, Soak them over- 
night in a pond or trough and put them in 
a bending jig as shown until dry. The outer 
stakes of the form will have to be moved 
back %” for each piece. Allow a little extra 
length so that the ends can be trimmed 
square after the laminations are glued. 

Chains are hung on eyebolts, and the 
swing can be adjusted for maximum com- 
fort. Note that the seat is concave with slats 
running end to end. Narrow slats conform 
best to the concave shape, The frame is 


reinforced with cross braces on the back and 
diagonals on the arches. Screws and car- 
e bolts are used throughout. If the hard- 
ware is rustproof the unit may be left un- 
painted to take on an attractive weather 
Hi Sibley, Nuevo, Calif. 


Suspended from the arched supports, this porc! 
seat has the gentle sway of a rocking Oh 
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Canvas-covered, this lightweight model taken |n'emall outboard ‘nad kens|qxosllent a 


llow to let 7 tar Top Boat 


’ ial 

By J. A. Emmett 

r YOU'RE thinking of buying or building 
a boat for car-top carrying, here’s a word 

of caution, You can carry any boat that’s 

light enough for easy handling, but unless 

it’s designed especially for such use you'll 

probably come out on the short end of the 


n allows a wide latitude in 
wing lines of this model. 
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deal. Just any old boat you happen to pick 
up will seldom give satisfaction. 

Many of the new plywood, plastic, alu- 
minum, and canvas-covered boats were de- 
veloped specifically for this purpose. As 
any boat should, they give dependable serv- 
ice in the water. But over and above this. 
they have features ordinary boats do not 


Easily handled, this 7’ molded plywood craft 
weighs only 56 ib. A wide beam makes it safe. 


Although lightness is the primary consid- 
eration, it's by no means the only one. In 
most cases 100 Ib. is the allowable limit. If 
a boat meets the weight requirement, you 
should also ask these questions: 

Is the boat compact enough to be carried 
without hampering your driving? 

Is the hull shaped to minimize wind re- 
sistance when overturned atop the car and 
at the same time retain all the stability 
you'll need in fairly rough water? 

Will the boat withstand knocks that may 
occur while it’s being lifted on and off the 
car—as well as occasional dragging when 
you can’t drive to the water's edge? 

Will the seating and load capacity be suf- 
ficient for your purposes? 

Will the boat remain watertight when it's 
alternately exposed to the sun and soaked 
in water? 

The ordinary wood boat practically al- 
ways falls short on the latter score, For 
tightness, it depends to a great extent on the 
tendency of wet wood to swell. When it’s 
carried in the sun, the waterproofing treat- 
ment that has been used—calking, filler, 
backing battens, or the shaping of the plank 
edges—may keep the boat usable for a while. 
But in time, you'll find it necessary to allow 
the boat several hours—or even a day or 
more—to swell tight. This time lapse would 
make the boat unusable on brief outings, 

Because of the prices asked for commer- 
cial models—roughly anywhere from $60 to 
$180-you may want to build your own. 
Waterproof plywood offers the most prac- 
tical material. The molded plywood, plas- 
tic, and metal alloy types are out of the 
question in most home shops, of course, and 
the necessity of steam-bending ribs m: 


In the water, this 12’ plastic boat handles 
easily. Some boats of this construction tend 


the canvas-covered boat a difficult job. 

A skiff or pram model is the most likely 
possibility for home building. But before 
beginning, be sure the plans you've picked 
are for a true car-type, not just a boat, 

Most manufacturers who use panel ply- 
wood list flat-bottom skiffs as suitable for 
car-top carrying. These range from 8’ to 19’ 
with a beam of 48” to 52”, the stern is usu- 
ally wide enough so that the boat does not 
squat badly under a small outboard, and the 
bow is slightly fuller than the average skiff. 
Depending on the length, such a boat will 
accommodate up to four persons. 

The weight may vary anywhere from 50 
to 100 Ib. On this point, it is important to 
see that the weight was not kept down by 
skimping on the hull framing, Despite the 
inherent strength of plywood, it must be 
properly backed by side frames and stiffened 
by long fore and aft members. 

A pram type made of plywood also serves 
well, chiefly because its square bow gives 
a hull affording maximum load for the 
length. Some models are flat bottomed, 
others are slightly V-shaped, but in either 
case the bottom also is slightly rockered, 
Those with V-shaped bottoms are apt to be 
more expensive, but have the advantage of 
being easier to row or handle. 

Although it can’t be called a true car-top 
type, a plywood duck boat is worth consider- 
ing if you want a hunting craft or an easily 
propelled hull for marsh use. Even in a 15’ 
length, the weight usually is well under 100 
Ib. For short trips, the overhang of its low 
ends is not as great a detriment to driving 
as might be thought. 

Used for years in canoes, canvas covering 
can be said to have first made possible a 


for their size. A. special 
above minimizes the amount of lifting. 
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Built by the author, this canvas 
is satisfactory—but required 


true car-top boat, Since there's greater de- 
sign latitude than with wood construction, 
the bottom can be rounded and full lines 
carried well forward and aft. This gives the 


uch boats are tight, ‘they’ ‘re not 
or change shape even after 

Good workmanship and 
are required, however. 


life of such a boat—10 or 15 years—the year- 
ly cost is quite low, 


cy of paint on the covering to 
check after a few years may be considered 
the only disady of this type. Better 
builders have been largely avoiding this of 
late years by proper preparation of the can- 
. Should the covering be torn, repairs 

ly made with hard canoe glue 
and a hot iron, Moreover, if it ever should 
be necessary, the covering can be completely 
renewed by the owner. 

In canvas-covered craft, there is little ad- 
vantage in going below a 10’ or 12’ length. 
Anything shorter is likely to be more of the 
yacht type, not as e handled in the 
water as longer craft. 

Canoes should be considered in this brack- 
ly the short and beamy trap- 


If you prefer a canoe, this 19° aluminum job 
weighs only 38 Ib. and can be carried by car. 
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A molded plywood hunting boat like this will 
nestle low atop the car. It weighs about 50 Ib. 


ping, hunting, and carrying types and the 
‘square-sterned models designed for out- 
board use. A 14’ modified canoe with 37” 
beam, perhaps fitted with air chambers to 
increase stability, need not exceed 100 Ib. 

Boats built of plywood panels should not 
be confused with those actually molded of 
plywood. Here, layers of t! 
laid at different angles over 
inside a mold, each with a coating of plas- 
tic glue. Subjected to heat and pressure, the 
material is molded into a one-piece shell, 
complete with a bonded keelson, stem, and 
perhaps other members. 

Completing the boat is then a matter of 
fitting the gunwales, seats, and such mem- 
bers of the framework as couldn't be in- 
cluded in the molding. The result is a boat 
equal in appearance to a piece of fine fur- 
niture. In hull design, an even greater lati- 
tude is possible than with the canvas-covered 
type. Molded plywood boats usually have a 
rounded or barrel-type bow instead of the 
customary sharp stem. 

There's great promise in small craft 
molded of plastic materials, aluminum al- 
loy, and other lightweight metals, Here, 
there’s absolutely no limit on design pos 
bilities, and some such craft already have 
appeared with compound curves. It may be 
said, however, that this method of construc- 
tion has just emerged from the experimental 
stage. It needs a few years of actual use for 
proper evaluation. 

So far as metal construction is concerned, 
there’s still an apparent need for a work- 
able lightweight alloy that will truly resist 
salt-water corrosion without depending on 
a surface finish of paint. 

Whatever its type, any car-top boat re- 
quires a good carrier or means of mounting. 
There are many good makes on the market, 
reasonably priced at around $10. Rather 
than shop around, you'd probably be wise to 
buy a carrier from the builder of your boat. 
More than likely, he has chosen a style that 
best suits the particular type. END 


1’s equipped with condensers and 


handles any negative up to 214” by 214”. Gear 


focusing gives vernier sharpness. 


By Leonard J. Bogert, a 


‘\OCUSED with a rack-and-pinion adjust- 

ment, this condenser enlarger gives con- 
sistently sharp prints. As dimensioned here, 
it accepts any negative up to 2%” by 2X”. 
This maximum could be raised to 2k” by 
3k”, however, simply by installing larger 
condensers and increasing the film-holder 
ypertures, 

When you consider the prices usually 
esked for condenser enlargers, the cost of 
building this one was surprisingly low. Even 
if you must buy all the parts—including a 
lens, condensers, bellows, and «a 6” photo- 
flood reflector—a little judicious shopping 
should enable you to keep the total expendi- 
ture under $20. 

In either results or appearance, I'd stack 
it against most ready-made enlargers. I do 
considerable commercial work and, when- 
ever the negative size permits, I invariably 
use it in preference to the big enlarger I 
bought some time ago. 

There’s only one construction step that 
might cause you any trouble. This is the job 
of cutting the aluminum plates, including 
the apertures. I licked it with a metal-cut- 
ting blade in a power jigsaw. A metal- 
cutting blade in a coping saw would be a 
good second choice. The aluminum stock, 
incidentally, was obtained from a radio-sup- 
ply house. 

Before you do the aluminum cutting, 
you'll need to know the end dimensions of 
the bellows that’s to be used. As you'll see 
in the full-page drawing, the hole in one 
aluminum plate should be cut to suit the 
larger end of the bellows. Cement the bel- 
lows to the plates at each end and bolt the 
plates together. 


“elds Fine Prints 


The lamp house is a photo- 
flood reflector of 6” diameter. 


An old camera may yield a serviceable 
bellows. Otherwise, you can have one made 
at a reasonable cost, 

A X” plywood spacer provides a slot for 
the negative carrier. The 1/16” aluminum 
plate above this slot has a mating member 
cut from %” plywood. Attach the aluminum 
with short, flathead screws. Countersink 
them so they won't interfere with the nega- 
tive carrier. This aluminum plate supports 
the condenser unit. Hence, its cut-out should 
be slightly less than the diameter of the 
condenser mount. 

Another piece of %” plywood goes on top 
of the %” plywood ring at the rear. On three 
sides this matches the lower pieces, but the 
front edge is cut out for the lamp house. 
The double thickness of %” plywood pro- 
vides a spot to attach the horizontal arm of 
the stand, 

A band of aluminum linoleum binding 1” 
wide around the plywood ring has a three- 
fold purpose. It gives a finished appearance 
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A rack-and+ es 
seen in Fig. 2, the %” pinion is mounted in a 
plastic block, grooved to slide on the channel 
that carries the rack. Two short screws, with 


to the enlarger, keeps the lamp house in 
place, and acts as a light trap. 

To provide ventilation, drill intake vents 
in the rolled edge of the reflector, both from 
the inside and outside. Since these are 
staggered, little light can escape. Also drill 
holes around the neck of the reflector and in 
the top of a radio-shield can, held in place 
by the lamp socket, Blacken the inside of 
the shield and the part of the reflector it 
covers, to lessen light flare. 

Condenser lenses in diameter were 
used. You may be lucky enough to find a 
pair already mounted. If not, buy separate 
Tenses and mount them in a tube or tin can 
of the right diameter, Solder in strips of 
tin-can stock to space them about %” apart, 
A disk of heat-absorbent glass is optional 
but probably won't be needed. 

For a lens I already owned a 8” £/4.5 
Wollensak Enlarging Velostigmat ® in a 
barrel mount with an iris diaphragm. A simi- 
lar lens can probably be found by shopping 
the secondhand counters. 

‘As a starter on the focusing assembly, 
measure 2” from one end of a 9%” length of 
X” brass channel. At the 2” point, hacksaw 
out a 45-deg. V-shaped segment from each 
side of the channel. Then bend the channel 
exactly 90 deg. and solder on %” brass tri- 
angles to keep it rigid. The short leg should 
be drilled for screws, 
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their heads countersunk (Fig. 3), secure the 
horizontal arm of the channel to the aluminum 
plates. In Fig. 1, note how the bottom plate 
provides a ledge’ to support the condensers. 


Sweat-solder a 6%” or 7” length of rack in 
the channel, being careful to keep solder off 
the face of the rack. Coat the inside of the 
channel lightly with solder, apply flux to 
the rack, set the latter in place, and heat the 
unit with a torch until the rack seats itself. 

Plastic was used for the pinion-mounting 
block because it gives a smoother sliding 
action than metal to metal, Two pieces of 
spring steel retain the pinion shaft. Apply 
sufficient tension to these to prevent the 
pinion assembly from rolling down the rack 
of its own accord. Make a trial assembly 
before drilling the mating holes in the lens 
board and plastic block. 

In sawing the negative carriers, locate 
each aperture so that the negative will be 
properly centered when the back edge of 
the carrier touches the 4” plywood spacer. 
Spring dicated by the dotted lines 
in the drawing, will automatically keep the 
carriers snug in the slot. 

Ordinary %” pipe (%” might be better) 
is used for the standard. A tee was con- 
verted into a slide by filing it out to an 
easy fit on the standard. Sweat a piece of 
metal to the side of the tee and drill and tap 
this extra thickness for a knurled adjusting 
screw. A weight-and-pulley counterbalance 
plus a wall bracket at the top of the p 
to prevent vibration, are worth-while refine- 
ments. END 
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PHOTO ID 
AND EQUIPMENT 


Com er Built in Camera, This 
new camera, offered by the Eastman Kodak 
Company, features a built-in exposure com- 
puter on the back. It also has a flash syn- 
chronizer and an optical eyelevel view- 
finder. lens is £/4.5. Shutter speeds 
range from 1/10 to 1 200 second, plus time 
and bulb. Named the Kodak Tourist®, 
the new camera is made to sell for $61.50 
plus tax. 


Mixing Aid. Pho- 
tographie chemicals 
have an annoying 
habit of sticking to 
the sides of a gradu- 
ate above the solution 
level when being 
shaken into it. To 
avoid this when mix- 
ng chemicals, form a 
funnel from a small 
serap of paper. Use a 
d-finish paper. 


enn © 


Slides Cut fi 2 Aluminum. Dam- 
aged or worn fiber slides for film holders 
may be replaced by new ones cut from sheet 
metal. I used .( thick 24ST alu 

Remove the head from the old slid 
punch out the rivets. Use one old slide as 
a pattern for marking out the new one: 
Smooth their edges with a flat file and abra- 
sive cloth, and drill the rivet holes. You can 
use common pins for rivets if the old ones 
won't do. Polish the slides with fine abrasive 
cloth. I’ve found they needn't be painted. 
However, if you make your slides of a ferrous 
metal, it will be well to paint or enamel them 
_W. E. Burton, Akron, O. 


Towel Holder. 
A film clip tacked or 
screwed to the dar 
room wall or worl 
bench makes a handy 
quick-action towel 
Equally use- 
a large paper 
spring clip or a spring- 
type clothespin. The 
latter may be nail 
to the wall —R. 
Donovan, Jersey City 


LF} 


New Tank Loaded in Daylight. 
No darkroom is necessary with this new 
tank, the Loadomat 20@, offered by Photo 
Products, Inc., Los Angeles. After a short 
length of the leader is engaged in the tank's 


Ladder Makes Tripod. Driling « Sy 


x” hole in the top step will convert a step- 
ladder into a sturdy stand for high angle 
shots. A X”-20 bolt with matching nut and 
a tripod head are the only things you need. 

As you see in the photo, the length of the 
bolt is of little importance. The nut can be 
tightened to permit just about X” of the bolt 
to project above the step. When the pic- 
ture-taking session is ended, the bolt is eas- 
ily removed for normal use of the ladder. 
With this setup, the weight of the photog- 
rapher adds to the steadiness of the camera 
support. Instead of a bolt, a clamp-type 
tripod fitting may be used.—William’ B. 
Woodington, Philadelphia. 


Print ishing. 
If the noise of water 
running into a tray 
while washing prints 
annoys you, wrap a 
large handkerchief 
around the faucet as 
shown in the photo. 
A towel may be sub- 
stituted for the hand- 
kerchief. — George 
Wagenhauser. — West 
New York, N. J. 


reel, developer is poured in and the cover 
replaced. By turning a knob, the film then 
is rolled on the reel, The same knob is used 
to agitate the film during processing, The 
tank is made of plastic. 


& 


Quick Dryer. 5/ 
For hurry-up “work, 

negatives may be 
dried in 60 seconds 
by washing them in a 
saturated solution of 
potassium carbonate, 
After one minute, re- 
move the film ‘and / 
drain and wipe away | 
the excess solution. 
Then polish the neg- | 
ative with a chamois. ES 
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Ceramic Piezoelectric. A 
pola veloped by the 
Sonotone Corporation, Elmsford, N. Y., im- 
parts piezoelectric properties (the ability to 
convert mechanical pressure into electrical 
nate, a man-made ceramic. 
ion of the substance, which 
sistant to heat and moisture, is for 
phonograph pickups. Top view shows a 
cutaway of the unit; below it are a small 
piece of the treated ceramic, a metal strip 
joined to a playing stylus, and the same 
strip with, the titanate baked on. The com- 
tridge is pictured at the bottom. 
Output and stylus pressure are roughly 
equivalent to crystal pickups. Frequency 
is said to cover the entire audible spectrum. 


Plug Eases Socket Wiring. Stain- 
less-steel pins on the wiring plugs shown at 
the right will prevent the contacts of minia- 
ture tube sockets from being pushed out of 
alignment or becoming clogged with solder. 
The plugs, made by Star Expansion Prod- 
ucts Company, New York, come in models 
to fit the 7 and 9-pin miniatures, 
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a 
Sprung Pickup Saves Records. 
Another new pickup cartridge is offered by 
Webster Electric Company, Racine, Wisc. 
It features a retractable mounting that auto- 
ally lifts the needle whenever pressure 
or more is exerted, The arm can 
be dropped or pushed without damage to 
the needle or record, 


Recorder Ineludes a Radio. This 
new 18-Ib. package that looks like a small 
suitcase includes a disk recorder as well as 
a radio-phonograph. A single pick-up arm 
is used both for recording and play-back. 
The portable unit is made by Wilcox- 
Corporation, Charlotte, Mich., and retails 
for about $90. 


Bring your radio up to date 


by giving it 


eye-sharp tuning plus freedom from blasting. Here’s how for most receivers. 


ch 


ARSH background noises that come 

through when a radio dial isn’t prop- 
erly set won't spoil your listening if you 
tune by . Sounds may fool the ear, but 
there’s no deceiving an electron-ray indica- 
tor tube, When the eye squints down to its 
narrowest angle, you know you're on the 
beam. 

Perhaps you already enjoy the advantages 
of eye tuning in your living-room console. 
It’s easier than you think to add the same 
feature to those extra sets in the kitchen, 
bedroom, and workshop. The two main ex- 
ceptions are midget TRF receivers and some 


By William Norton 


pre-1930 radios employing triode RF am- 
plifiers, In the former case there is usually 
not sufficient gain to operate the indicator, 
while the neutralizing circuits of the latter 
do not lend themselves to diode detection 
and AVC. If your radio is not much over 
ten years old, the chances are that it will 
be a relatively simple matter to add the eye. 
On some older sets it will first be necessary 
to switch over to a diode detector before an 
eye can be made to operate. This procedure 
will be described below. 

Note the words diode detection and AVC. 
They are the key to the whole job, Auto- 
matic volume control—AV msists of a 
condenser-resistor network connecting the 
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An opening for the tor tube is made with 
an expansive bit. For the 6AL7-GT it should 
be %”; most other tubes need a 1 3/16” hole. 


various grid-retun leads of each RF or IF 
stage with the diode detector. The voltage 
developed across this network controls the 
deflection of the indicator eye. 

How can you tell whether your set has 
AVC? Sets that don’t have it are usually 
guilty of “blasting”—a sudden increase in 
volume as you tune from a weak station to 
a strong one, The reverse is also true, of 
course, and you'll he able to tell these older 
receivers by the fact that they require con- 
stant adjustment of the volume. To make 
doubly sure, tune in a local station and listen 


for background noise when the station is si- 
moment. Now turn off the station. 
VC generally show an in- 


lent for 
Sets that have 


706, 1207, 
607,75 


F TRANSFORMER 


mica 


vouume 
CONTROL. 
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1¢ inside of the opening black to give 
reatest definition to the tube pattern. The 
lecorative bezel (foreground) goes on list. 


crease in background noise when the pointer 
is set between stations. 

Take a look, also, at the table on page 
205. If your detector tube is listed in Col. 1, 
the set probably has AVC. If you find it in 
Col. 2 instead, the answer is no, 

Let’s assume for the moment that we're 
dealing with one of the more modern sets. 
It may be an AC-DC midget or a straight 
AC job. If it is a midget, make sure it is 
also a superhet. It isn’t advisable to try the 
conversion on AC-DC TRF’s. 

Now find your detector tube in Col, 1 of 
the table mentioned above and read straight 
across to the last column to find a suitable 
indicator tube. For some of these tubes the 


= 
250 vous 
GALT-GT (oR 100 Vous 
~SEE TEXT) 


An indicator-eye assembly consists of a wired 
socket and mounting hardware. The L-bracket 
was used here instead to save cabinet space. 


recommended plate potential is 250 volts, 
but they will still glow—less brightly, to be 
sure—on the 110 volt ailable from the 
average AC-DC circu: 

The necessary parts for a tuning-eye as- 
sembly are generally sold in kit form. Those 
marketed by Amphenol ® come with addi- 
tional information and circuit data. Use 
the 6-prong MEA6 for a 2E5, 6E5, or 
6AB5/6N5; kit MEA8 will be needed for 
the 8-prong 6AL7-GT. 

The new 6AL7-GT can be used wherever 
the older 6AB5/6N35 is called for. In midget 
cabinets the smaller size of the new tube 
may prove a real convenience. Should you 
to use it, the first step will be to re- 
move the socket shield and solder together 
pins 4, 5, and 6, The reason for this is that 
the tube was engineered as an FM indicator 
and the deflection plates must be tied to- 
gether when it’s used on AM. Unlike most 
other indicators, the 6AL7-GT shows a flat 
band of light on its translucent screen. The 
band is at minimum width when a station is 
tuned in, 

Only six of the eight prongs on the as- 
sembly socket are wired, and these may not 
be the right ones for the 6AL7-GT. If you 
find this to be the case, remove the extra 
lead from pin 4 or 5 and solder it to pin 1. 
Note the color coding of the remaining leads 
before replacing the socket cover. 

Wire the socket into the set as shown at 
the bottom of page 202. When working on 


Solder the six leads as shown in the diagrams 
on the facing 8 RARE. This 1942 AC-DC superhet 
already had AVC and diode detection. 


an AC-DC receiver it will be necessary to 
open the series-filament string at some con- 
venient point and wire the bl 
the tuning-eye socket in s 
others, On an AC set the heaters are put 
in parallel, 

The two schematics shown at the right- 
hand side of the diagram should apply to 
most receivers, but it would be well to study 
your receiver for any possible variation in 
For example, should the 


hot side of the volume control, it may be 
necessary to try other points in the detector 
circuit such as the black or AVC lead of the 


On AC-DC sets you'll need all the voltage 
you can get, so run the lead from pin 3 to 
the cathode (usually pin 8) of the rectifier 
tube. Where higher voltages are available— 
as on AC sets— this lead may be wired to the 
output of the power filter. Best place to lo- 
cate this is at the screen grid (usually pin 4) 
of the power output tube. 

Unless the receiver uses a floating ground, 
the grid lead of the 6AL7-GT (pin 1) will 
be connected to the chassis. However, when 
the chassis is not grounded, make this con- 
nection to the cathode of the detector tube. 
The cathode of the 6AL7-GT (pin 8) will be 
anchored to the same point if the set ha: 
plate voltage of 125 volts or les: if it is 
an AC-DC receiver. For sets of higher volt- 
age, use a 3,300-ohm cathode resistor and 
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‘hix 1931 model, 2-stage, TRF receiver first Bottom view of the converted receiver. Note 
had to be altered for AVC and diode detection _ position of the 2E5 indicator and new volume 
before a tuning eye could be made to operate. control. The old control is left at maximum, 


RIVET (S)— NEW SOCKET 


SOCKET IN SET 
MOUNTING } NEW SOCKET 


omit the direct connection to ground (the 
lead marked X in the upper-right diagram on 
page 202). 

Pins 2 and 4 of the 2E5, 6E5, or 
GAB5/6N5 must be connected through a 
I-meg. resistor (marked A in the lower 
| right-hand diagram, page 202). If you use 
‘The new 2.6 diode-triode detector replaces the & kit you may find this resistor already in- 
24A, Its socket goes on top of the old one. cluded in the socket. 


ANT. RF 
Co co. 


Paper 


PRESENT CONNECTIONS 
— LEADS FROM NEW TUBE 
SOCKET 
— NEW WIRING FOR AVC AND 
DIODE DETECTION 
“CONNECTIONS FROM TUNING- , 
EYE SOCKET ) S-GREEN 
HHHFBREAK OLD CONNECTIONS 
L AS SHOWN. 


204 rorutar science 


Fewer than a dozen wired connections 
are needed to add an eye to a set that has 
AVC. But what about the other ones? Here 
the job is slightly more complex, but it is 
even more worth while in terms of improved 
performance. Adding a diode detector and 
tuning eye should reap dividends in im- 
proving tone quality as well as ending blast- 
ing and off-station tuning. 

The converted set shown here is an an- 
tique (1931), two-stage TRF receiver. It 
used a 24A for a detector, and this first had 
to be replaced with a 2A6 diode-triode. A 
new 6-prong socket was placed on top of the 
old 5-prong one by means of a flanged alumi- 
num support. Wood or metal spacers about 
1” long could have been used instead. Five 
wire leads, each 6” to 8” long, are soldered 
to the contacts on the new socket (pins 3 
and 4 are joined and require only one lead). 
These are pushed down through the holes in 
the old socket and wired into the circuit as 
shown by the light red lines in the diagram. 

Unsolder the clip from the old grid lead 
and pull the wire through the shielding can 
to the underside of the chassis. Bolt three 
or four fiber mounting strips to the chassis 
to serve as tie points for the new wiring and 
add the extra resistors, condensers, and vol- 
ume control as shown, The new grid lead 
must be shielded; this can be done by using 
braided wire or by bringing it up through 
the shield can of the detector coil. Color 
coding for the tuning-eye socket refers to 
the MEA6 mbly as used with the 
tube, The grounded lead, 1, is the cathode; 
2 is the B-plus lead from prongs 2 and 4 
which combines the target, plate, and ra 
control electrode; 3 is the grid connection, 
and 4 and 5 supply current for the heaters. 

With three or more shield cans on top of 
a TRF chassis you may have some trouble 


PFs] sceScREEN GRID 
(GRID NOZ) 
25 [PorDIODE PLATE 


For convenience the base connec! 
view) of most detector tubes are shown above. 


identifying the various coils. The job isn’t 
made any easier by the fact that the same 
tctrode was often used in the first and sec- 
ond RF is well as the detector, This 
set, for example, had three 24A’s 

Some tracing is therefore nece: 
will be made simpler if you can find a cir- 
cuit diagram of the set, but it isn’t imp. 
tive. To find the antenna coil trace the 
tenna lead-in wire under the cha 
probably go-cither directly or through a 
volume control—to one section of a ganged 
tuning condenser. A wire connects this con- 
denser section to the antenna coil, and this 
coil is linked to the grid cap of the first 
RF tube. 

The second section of the ganged tuning 
condenser will most likely be joined to the 
second RF tube in the same manner. That 
leaves only the detector stage to account for. 
This may be further checked by looking for 
a fixed resistor and condenser (in parallel) 
from the cathode of this tube to ground. 
The detector tube so coupled through a 
condenser to the first audio tube, which will 
in all likelihood be of a different style—type 
27 or a similar tube. END 
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External Speaker Adds Uses to Your Auto Radio 


Give a loudspeaker enough cord and you _ flick the switch, and carry the boxed speaker 
can hang it on a nearby limb or simply place anywhere within the 15’ to 25’ range of the 
it on the ground beside you when you get extension wire. The solid lines in the dia- 
out of an auto to loll in the shade. For those gram show what must be done if the radio 
many times when you are just far enough has a single output tube; for push-pull out- 
away from a car for its radio to be of no use, _ put make the changes shown by the broken 
this extension speaker is the perfect answer. _ lines as well. With single-tube output you'll 

The toggle switch makes it possible to need only a SPDT switch. A two- or three- 
change instantly from the internal to ex- way polarized plug and socket and two- or 
ternal sound, Just plug in the connector, three-conductor wire make the connection, 


New Antennas Chase “Ghosts” 


Texevision and FM frequencies, with 

eir interference problems from terrain or 
buildings, are bringing a crop of new an- 
tennas. A roof antenna for automobile com- 
munication systems, made by L, S. Brach 
Mfg. Corp., Newark, is shown in Fig, 1. 
It covers the 152 to 162 mc. band. Blanket 
coverage from 44 to 216 me.—including old 
and new FM and all television channels—is 
claimed by Interstate Mfg. Corp., also of 
Newark, who make the receptor pictured 
in Fig. 2. The indoor television antenna 
(Fig. 3) can be shifted and tuned for clear- 
est reception. Burnett Service Co., New 
York, sells the unit. The S-shaped, folded 
dipole (Fig. 4) is nondirectional and serves 
both FM and television. Technical Appli- 
ance Corp., Sherborne, N. Y., is the maker. 
It also makes the mast, Fig. 5, with separate 
orientation for high and low-band TV. 
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Implement Carrier Is Built Like Truss Bridge 


Looxine like a single-span truss bridge, 
this carrier transports heavy farm imple- 
ments across fields and over highways. Four 
ratchet spools permit one man to lift a two- 
ton load into riding position. Chains carry- 


a¢pe 


Wire Frames Protect Flowers 


SimpLe guards to protect flowers and 
young shrubs may be made from small 
pieces of lumber and chicken wire. Staple 
the wire inside the frame and set the legs a 
few inches in the ground. Paint the frames 
white.—Bernard Matzen, Napa, Calif. 


Cultivator Uses 34-hp. Engine 

den cultivator was built in about 15 
-iron parts and welded construction, 
The distance between the wheels may be varied from 
12” to 20”, enabling me to run it either between rows or 


Tis small ga 
hours, using ser 


to straddle rows. 


For power, I've found a %-hp. washing-machine engine 
satisfactory, though 1% hp. might be even better. The 
clearance beneath the axle is 12%”. The belt ratio is 1 to 
12 and the chain ratio is 1 to 7. A movable idler pulley, 
controlled from the right handle bar, acts as a clutch: 
The draw bar may be raised or lowered from a height of 
6” to 3”—-L. F. Van Der Volgen, Delphi, Ind. 


nen 


ing the load are wound over the spools, The 
unit, built by the Marvin Landplane Com- 
pany, of Woodland, Calif., is all-welded, 
weighs 1,400 Ib., and rolls on 6.50 by 16 
four-ply tires as « trailer, 


Rake Used with Light Tractor 


Tus wheel-less, 390-Ib. dump rake has 28 
spring-steel teeth that provide a spread of 
10’. The implement, designed for use with 
light tractors equipped with a hydraulic lift 
and a three-point hookup, is made by the 
General Corporation, of Dallas, Tex, 
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A rabbet is cut by feeding the work across the 
table. For such operations, the side fence is 
down out of the way. When drilling, press the 
table and work slowly up against the drill. 


For clamping the fixture to the workbench, a 
rigid base like this may be added. Otherwise, 


the upright in a vise. Make the 


just clam, 
plywood, the other parts of hardwood, 


table of 
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ELD in your hand, a small motor tool 
is often tough to manage. It takes real 
practice to make controlled freehand cuts; 
and the work almost never shows the line- 
splitting uniformity expected of power tools. 

The fixture shown on these pages will put 
an end to that. It permits accurate work in 
drilling, rabbeting, routing, shaping, and 
planing small pieces of wood or plastic. 
With a couple of simple attachments, it will 
cut perfect rings and disk: 

After completing the upright, shape the 
lower tool support. Drill the hole slightly 
undersize. Then sand it until the tool fi 
For the top support, cut a hardwood block 
1%" by 3” by 4%”. Drill it lengthwise for 
two X” carriage bolts 5” long, countersinking 
the heads. Then saw the block apart 14” 
from the other end and rough out a semi- 
circle in each cut edge with a jigsaw. Sand 
until the tool is a snug fit. Cement felt in 
the outer jaw. 

For accurate work, the grinder must be 
supported with its centerline parallel to the 
backboard. To check this, attach the two 
supports, using wood screws at least 2” long, 
Then put the backboard flat on the work- 
bench and rest the grinder in the supports 
Saw off or shim up the inner end of the top 
support as required to bring the tool to a 
parallel position, 

Wood screws hold the slotted side fence 
to the table. With a screwdriver, you can 
then raise or lower the fence as desired. 

Adjustment of the other fence is made 
from above, likewise with a screwdriver 
Cut two pieces of sheet brass to the shape 
shown in the drawing, Bend up the long 
projections and solder one piece to each nut. 
These keep the nuts from turning, 

Drill screw holes in the T-shaped table 
stop slightly undersize. This will keep the 
horizontal screw from turning with the wing 
nut. Lubricate the other so that it can be 
tumed easily with a screwdriver when fine 
depth adjustments are desired. 

When you're ready to operate, raise and 
clamp the table so the tool just touches the 
work, Also bring down and clamp the table 
stop with the screw touching the table. After 
taking a fine cut, back off the table stop and 
raise the table in. In this way, make a 
succession of cuts until the desired depth is 


Chucayo hal H es Co. 
One-Tool Workshop. 


RADIUS TO 
FIT TOOL. 


FELT. 


TABLE FENCE 


TABLE 
SHEET ee Ho 


named TO NUT; 


Torr 


Rap — 


SLOT FOR 
SCREW 


STEEL SIDE FENCE 


prges 


reached, 


The same depth can be duplicated 
in other work by leaving the table stop at 


its final setting. 

Special fixtures will increase the versa- 
tility of the device. A piece of ¥” plywood 
about 3%” by 6” may be fitted with a pivot 
(say, a wood screw with the head filed off) 
on which turns a 3” plywood disk, Three 
phonograph needles protrude from the disk 
just enough to hold any workpiece pressed 


S slight 


I"MACHINE SCREW 
(SOLDERED) 


the upright ke ‘kboard so the 9” 
h y. At the left are 
lamps for routing 
wo others for cutting circles, 


on it, This can be used to cut accurate cir- 
cles with square or shaped edges, 

Another plywood panel with two metal 
fences at 90 deg. will permit concentric cuts 
on work already round. Still a third fixture 
can be used as a supplementary rabbeting 
attachment. This is a plywood rectangle 
fitted with a fence and miniature hold-down 
clamps. With work in place, it slides on the 
main table.—J. A. Appelquest, Leonia, ie 
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Two-Way Latok Gpana Linen Chest 


7 | ims roomy linen 
cabinet has two un- 
usual features: a hand 
or foot-operated latch 
and a storage box 
built on the inside of 
one of the doors, 
The storage box is 

=] handy for miscellane- 
: ous small articles, 

whether you keep the cabinet in the bath- 
room or a bedroom, or even the kitchen. 

It’s built on the door so that it occupies 

space ordinarily wasted at the top of a 

shelf. The advantages of being able to trip 

the latch and open the door with your foot 


“are obvious, especially when you're groping 


for a towel with wet hands. 


— 


Simple construction with butt joints is 
used throughout. All screws are counter- 
sunk and heads covered with composition 
wood. The sketch gives you the dimensions 
and details you'll need. 

Note that the sides are doubled below the 
bottom shelf. This supports the shelf and 
gives the legs a more substantial look, 

The door latch is extremely simple, being 
just a strip of plywood sliding in notches cut 
in the door frame. The catch is cut from a 
metal corner bracket that can be bought in 
most dime stores. Both the hand knob and 
and catch are screwed to the strip of ply- 
wood, which extends down through the bot- 
tom of the door frame. Sand the cabinet 
well and finish with paint, enamel, or stain.— 
Robert Hoppough, Waukegan, Ill. 


j lini Has Hidden Pipes 
[eee one 


} ——) 


t 
| 
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A rustste sprinkler, with pipes concealed 
in the ceiling, has been introduced by the 
Grinnell Company, Inc., of Providence, R. I. 
The automatic sprinkler was especially de- 
signed for rooms where the decorative ef- 
fect would be spoiled by exposed pipes along 
the ceiling. Only the deflector, its support- 
ing arms, and the narrow ring that covers 
the opening through the plaster show below 
the ceiling level. A temperature of 135 deg. 
F. will start the sprinkler. This is about 30 
deg. lower than the rating of many sprinklers. 


tad 


Drill Held in Collet by Wires 


I wantep to drill Cite 
some No, 80 holes but 
couldn't find a chuck 
that would close on 
such a small drill. 
Finally I inserted three SO‘t®T 
pieces of wire in a ” collet and put the 
drill in the center, By tightening the collet, 
the drill was held true. You can find the 
diameter of the wire you need by subtract- 
ing the drill radius from the collet radius — 
Robin Williams, Knoxville, Tenn, 


wires 


MOUNTING. 
HOLES Se 


Landing Gear of Spring Steel 
Spruxc steel from an old phonograph 
motor or a hacksaw blade makes an ideal 
landing gear for a gas model plane. I find 
such a gecr absorbs more punishment than 
the comme: piano-wire type. Soften the 
spring by heating, and then shape it. Re- 
store the temper by heating and’ quenching 
in oil.—Freddy Mitchell, Simsboro, La, 


How to Shorten Tiny Serews 

Hene’s a neat way 
to cut off very small 
machine screws with- 
out damaging the 
thread or heads. Get 
a piece of scrap metal 
the same thickness as 
the desired screw 
length. Tap and countersink a hole to suit. 
Drive the screw in all the way, turn the 
piece over, and file off the projecting part 
of the shank. Removing the screw takes off 
any burrs.—Herbert Pfister, Bronx, N. Y. 


$ 


ature sailers, modeled after 
s raced on southern beaches, 
are assembled from the kit shown, ‘The toy, 
which is made principally of plastic, sports 
colored sail, smooth-rolling ‘rubber 
and a patented nontipping action. 


, of New York City, is the 


Plane Control From Saw Grip 

A CoMFORTABLE control handle for con- 
trol-line models may be made from a dis- 
carded saw handle, or from a replacement 
handle. Cut off the grip as shown in the 
drawing. Use four eyelets to bush the holes 
in the grip and prevent the steel line from 
cutting into the wood.—David L. Hyman, 
Brooklyn, N. Y. 
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Tests Show Chemical Fire Hazards 


RDINARILY, an oxygen atmosphere is 
necessary to keep a fire going. But 

like most rules, this has its exceptions. 
When heated, some substances supply their 
own oxygen and burn without air 
Again, fire is usually thought of 
started by a spark or flame, But certain ma. 
terials have such low kindling points that 


t 
us being 


Heated Rod Starts Fire. Carbon 
disulphide has such a low ignition point 
that a spark or flame isn’t necessary to fire 
it. A heated glass stirring rod will do the 
trick when brought near enough. 

For this experiment, pour a teaspoon of 
the liquid into a can ‘cover placed on an 
asbestos mat. (Never handle carbon disul- 
phide in the vicinity of an open flame.) 
‘Then heat the end of a glass rod in a candle 
or gas flame in another room and bring it 
near the liquid, If the rod is as hot as 250 
deg, C,, the carbon disulphide will quickly 


burst into flame 


just a little heat is sufficient to set them 
abla; 

These and other tricks of fire are illus- 
trated in the following experiments, In a 
chemistry laboratory, hazards of this nature 
constantly lie in wait for the unwary. So if 
your hobby is chemistry, better give thought 
to the possibility of unexpected fire. 


Fine Particles Explode. Coal dust, 
sugar, and starch are seldom thought of as 
explosives. Yet if divided finely and mixed 
thoroughly with air, they burn almost as 
readily as a gas. A dust explosion results 

You can create a harmless dust explosion 
with the setup at left. Warm the cornstarch 
a few minutes to dry it. Then put about a 
half teaspoon in the funnel. The coffee can 
must have a friction top, not one that locks 
in place by twisting. Set a lighted candle 
beside the funnel, put on the top, get your 
distance, and blow sharply through the tub- 
ing. Don't delay or the candle will go out. 


Flame Separates from Candl 
Although we don’t usually consider it as 
such, a candle flame is actually a gas flame. 
Once a candle is lit, combustion heat liqui- 
fies and then vaporizes a little of the wax. 

To prove that it’s gas, we can cause the 
flame to burn for a few seconds when de- 
tached from the wick. Put a teaspoon of 
baking soda in a quart jar and add vinegar 
until the bubbling stops. This generates 
carbon dioxide gas. Attach a burning candle 
to a wire as shown and lower it gently into 
the jar. If carefully done, this will cause 
the flame to leave the wick. 


metal bottle cap floating in lukewarm 


phorus has such a low ignitic ter. It will catch fire immediately. Cover 
bums spontaneously at roo) erature Water will rise in the tumbler 
Hence, it must always be stored and cut as phosphorus unites with oxygen in 
under water, handled with tongs, and never the air. The white smoke is phosphorus 
allowed to touch your skin or clothing pentoxide, a fine powder, Dissolving in the 


With tongs, drop a pea-sized piece into it forms weak phosphoric acid, 


nr heets” to which you apply a 
rates and nitrates ai lighted cigarette—and then cheer on your 
that bur with y “horse” as it burns and sputters to the finish 
supply. their f line. To make such sheets, ve all the 


this type are used in ex f um nitrate you can in a teaspoon of 
safety, you'd better leave them al arm ater, Then use this as ink to draw 
Ht ver, you can have fun 


nvisible irregular lines on uncoated paper 


little 


ssium nitrate, You've pro 


Foousrmas 


Raise Your Own Eggs on a Shelf 


You can raise more than enough eggs for 
a family of four with this hen house that 
fits in even the smallest of backyards. That 
is, if the local ordinances in your neighbor- 


Pipe-Insulation Straps Cut from Metal 


Wutze covering pipe with insulation, I ran out of the 
conventional bands. [ made some straps from thin sheet 
brass which held just as tightly as the conventional type. 
Cut strips %” by 9”. Then slit one end about 1” as 
shown at the left of the photo, Next bend the tabs back 
to make a 90-deg. angle with the strip. Bend the tabs up 
and over. Push the other end under the tabs, and bend 
the end back.—George Gluck, Sheboygan, Wis,» 


908 
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hood or town permit keeping chickens, 

Although the house is only 7’ long and 
16” wide, it accommodates six hens the 
year round. My original flock of White Leg- 
horns, shown in the photo, lay more eggs 
than we can use. The house stands beside 
the garage during the summer and is moved 
under cover during the winter months. 

The hens stand on a removable, sloping 
grill. When an egg is laid, it rolls down and 
out the front. The chickens may be re- 
moved by sliding out the grills. However, as 
long as the hens are fed and watered they 
do not need exercise for high egg produc- 
tion. Mine never leave the compartments. 
—Hi Sibley, Nuevo, Calif. 


ork | 
Jug Miteh Lugs Jug 


Tus hitch is useful in carrying heavy objects such as 
carboys, auto batteries, and other containers that have 
projecting rims but no handles. 

If you use a piece of rope such as that shown in the 
photographs, you'll have to tie the two ends together to 
form one of the handles. Of course you can splice a rope 
to form a circle before tying the hitch. 

When you have about completed the knot, as shown 
in the fourth photo, turn it over and drop the opening of 
the two concentric loops—not the single loop at the left— 
over the neck of the jug.—John P. Arnold, Doylestown, Pa, 


1, To start a jug hitch, use a short piece of 
rope, forming two loops ats shown in this photo. 


2, Place a portion of one loop over the other. 
You can place either of the two loops on top. 


invent over 
JUG NECK 


3. Now put your hand through the center of 
the crossed loops and grasp center of the rope. 


HANDLE-BAR GRIP 


Handle-Bar Grips Hel; 


Ganven tools fitted with rubber grips, as 
shown in the drawing, are easier to use and 
easier on your hands. Make the grips by 
cutting the ends from standard bicycle or 
motorcycle handle-bar grips. Cement them 
in place.—Don G. Pittwood, Moscow, Id. 


A caf 


4. Finally, pull this back through the crossed 
loops and turn knot over onto neck of the jug. 


Clothespin Holds Flat Pencil 


A sune-cnip clip 
for a flat carpenter's 
pencil can be made 
from a spring-type 
clothespin, Remove 
half the clothespin 
and slip the pencil in 
its place. To make 
sure the pencil won't 
slip, cut a notch for 
the wire as shown in 
the sketch.—Munro 
Hill, Elbridge, N. Y. 


a fe 


WHITTLE 
NOTCH 
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Airplane Dope Used as Dye 
Wuen diluted with its thinner, model- 
airplane dope can be used as the coloring 
solution for internally carved plastics. Dope 
is cheaper and easier to obtain than the 
usual dyes made for the purpose. The colors 
“take” readily, are richer and more opaque. 
Another advantage of dope over dye is that 
the rate of flow may be controlled somewhat 
by the degree of dilution. Also there is a 
more even coloring, whereas dyes are ab- 
sorbed more by rough spots and chips than 
by smooth plastic. Walton, Cincinnati. 


LAYING PARQUETRY FLOORS. 


Good subflooring, surfaced level and with large cracks filled, is required as a backi 


srs 


Double Life of Bicycle Tires 

Two bicycle tires 
that have been badly 
cut can be combined 
one inside the other 
to get nearly the full 
amount of wear from 
them. One entire tire 
is used as a liner for the other, as in the 
above diagram. Place the casings so the cuts 
on the inner tire are protected by undam- 
aged sections of the outer tire, while cuts 
on the inner one are protected by good parts 
of the outer tire. 

After the outer tire is worn, reverse the 
casings. I was surprised at the service I got 
from two tires that were marred by small 
but unrepairable cuts. If you have difficulty 
slipping the double tire over the rim, try a 
liberal amount of watered soap as a lubri- 
cant. If you use this system on a single-tube 
type tire, do a thorough cementing job.— 
H. E. Massa, Greenwich, Ohio. 


Headlines Clipped for Boat Lettering 


Lrrenatty, my boat is a headliner. While I'm not an 
expert sign painter, I came up with a very professional 
looking job of lettering across my craft's stern. All you do 
is watch the large, page-one headlines in your daily paper, 
and clip out the necessary letters to spell out the name you 
want. Then apply a coat of clear spar varnish where the 
letters are to be placed. While the varnish is still wet, press 
the letters firmly in place. Follow with another coat of var- 
nish and let it dry.—Charles Farnsworth, Damariscotta, Me. 


WOODWORKING] 


for a par- 
uetry floor. The hardwood blocks may be %" to 1” thick. They may be obtained made up at the 
mill in assembled squares or in block sets of pieces cut to size and tongue-and-grooved on ends and 
sides. Or the squares can be made up on the Job and the pieces laid with plain butt joints, 

A practical method of laying plain-edged %" parquetry is to set the pieces in hot glue, toenailing 
through the edges of the larger. If there is a border, lay it first; then begin in one corner, assembling 
4 square, and work around the edges, square by square, toward the center. Straight lines will depend 
fon accurate sizing of the blocks. “Running,” or a tendency of the squares to vary in size, also may he 
caused by failure to drive corresponding pieces together with the same force. Corrections can be i 
by dressing the ends and sides of pieces in the larger squares. 

‘Thick casein glue may be substituted satisfactorily for hot glue, but the latter has the advantage 
of beginning to hold as soon as it chills 

‘Thin parquetry is best made up in squares on the bench. Cut the pieces accurately to size, groove 
all sides and ends, and glue in thin hardwood slip tongues cut with the grain running crosswise. Glue 
tongh-paper or thin canvas backing on the assembled squares, and then glue them to the subfloor 
Brads may be used around the edges for blind nailing. Often small finishing nails are driven through 
the faces, set 1/16", and pattied to match the Bish. 

Have on hand a pan of warm water and a cloth to wipe off any squeezed-out glue. Sanding must 
bbe done with care because of the changing grain direction. Some final hand sanding with the grain 
is advisable. 
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KODAK TURN-TILT TRIPOD HEAD— 
permits fast ciming with still and movie 
cameras, Has multiple-disk felt friction 
clutches for smooth, easy panning. 


KODAK TABLE TOP TRIPOD—makes 
“table-top photography real fun. 
Elevates camera to convenient le 
8}é-inch rubber-tipped legs are 
detachable for compact carrying. 


KODAK EYE-LEVEL TRIPOD (right) 
sturdily built to last for years 
designed for fast set-up. Adjusts from 

2 to 5 feet in height. A simple twist 

locks legs ot any extension. Weighs 

only 2 pounds—folded, it measures taki dasha 

a6 weeks Sper potest oe ee F eliminate donger of jarring camera 


Give firm surface grip—removable = ' 
‘when tripping shutter, 7-inch and 12-inch 
ra er ie bation tol lito: Works slzes to At practically ony comera, 


STEADY DOES IT 


For “on-the-button” shots it’s a KODAK TRIPOD OR 
OTHER KODAK CAMERA SUPPORT. Try one for easy 
control of your camera—for all-round better pictures. 
See them all at your Kodak deal 


KODAK OPTIPOD (/eft}—its handy felt- 
1d clamp grips shelf, table, window 
Boll-ond-socket head holds 
camera in any desired position, 


ii i= 


KODAK TILT-A-POD—on your tripod It 
permits filting either movie or still 

comera. Quick-locking screw prevents 
slipping ofter adjustment. 


KoDAPOD—sbstitutes for tripod out 


The tilt is controlled by thumb screw. 


EASTMAN KODAK CO. 
ROCHESTER 4, N. Y. 
“Kodak” is a trade-mark 
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You can hide unsightly pipes and wiring 
with a louver-design, false ceiling that can 
be installed below fluores: lights. Con- 
sisting of transparent plastic louver ses 
channels, and fittings, the se 
71 percent of the light, provide uniform 
tion. The Benjamin Electric Manu- 
facturing Company, of Des Plaines, IIL, 
is the manufacturer of the ceiling, which is 
given the name of Sky-Glo® Light, 


Better Metal Sheeting 


Wir a process called Rigidizing®, thin 
metal sheeting emerges not only stronger 
but handsomer. By redistributing the metal 
in a sheet, the Process increases stiffness and 
at the same time impresses a design. Pat- 
ented by Rigid-Tex Corp., of Buffalo, N. Y., 
the process makes steel stiffer by 88 percent, 
and aluminum, by 108 percent. The radio 
above has a rigidized grille. 
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Improved Camera Lens 


Tue Cine-Ektar® 25-mm, lens opens new 
possibilities of high speed work to the 
average 16-mm. amateur movie maker. 
Opening to £/1.4, the Ektar® is sai 
to offer finer definition and resolution than 
at such a wide ope 
Use of rare-element 
hard lens coatings 
Kod. 


Pad “Files” Notes 


Jor down a note on this desk pad—and 
it's permanently filed. The knob at the side 
of the case turns a roller, which feeds paper 
over the pad and up and around a plate that 
fits into the writing bed. To get a cl 
writing surface, the plate is flipped over. 
A previous notation: can be rolled back in 
sight. The pad is a product of Permanote, 
Inc., of Philadelphia, Pa. 


Designed to set entirely new standards of com- 
fort, performance, economy and beauty in its 
field, the '49 Ford represents a complete break 
with’ the past. Here is a car that is completely 
new, inside and out. A car that is the triumphant 
result of thousands upon thousands of man-hours 
spent in research, design and testing . . . of 
millions of dollars invested in new facilities, 
machines and equipment to do the job. From 
the clean, low lines of its fresh styling to the 
smallest detail, inside and out, the "49 Ford is 
truly “the car of the yea 


High on the list of important changes is new 
riding comfort with new independent front 
wheel suspension, parallel rear springs and 


advertisement 


Hotchkiss drive. OF equal importance to many 
are the new engines—100-hp. V-8 and 95-hp. Six, 
which offer greater economy, improved service 
accessibility and other features which will mean 
smoother operation and longer engine life. 


The complete line of '49 Fords includes two 
series: the Custom and the Ford. There are five 
body styles in the Custom Series—Tudor Sedan, 
Fordor Sedan, Club Coupe, Convertible Club 
Coupe, and Station Wagon. In the Ford Series 
are four models—Tudor Sedan, Fordor Sedan, 
Club Coupe and Business Coupe. A range of 
ten body colors is also offered, although all colors 
will not be available on all models. 
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Body Styling. Regardless of body style or 
series, at first glance the most impressive feature 
of the “49 Ford is the complete departure from 
previous exterior design, The body has been 
made full width, with rear fenders integral with 
the rear quarter panels. Front fenders are more 
massive and have higher crowns, giving an almost 
unbroken line from side to side across the hood. 
‘The clean, smoothly-flowing horizontal lines of 
the body are evidence of the careful attention 
paid to this design detail. Wind noise and 
resistance are reduced and, of course, usable 
space within the body is greatly increased by 
the full width design. In the process of achieving 


Up to 57% more luggage space. 


this smoothness of design a number of the dirt 
and moisture collecting seams found in conven- 
tional designs are eliminated. 

Stainless steel moldings extending horizontally 
backwards along the sides of the body, do double 
duty as protective rub-rails. Extracheavy “Fender 
Guard” bumpers curl around the sides of the 
fenders for added protection. On all models the 
trunk capacity has been markedly increased. 
Usable trunk volume is 28.5 cubic feet in coupes; 
sedans have 19 cubic feet, an increase of 57%. 
The trunk lid is externally hinged and provided 
with an ornamental handle incorporating the 
license plate lamp, and license plate holder. 


Body construction is likewise completely 
new, affording greater strength and safety with 
reduced weight. The combined body and frame 
structure is actually 599% more rigid. It is of 
the alltesh, all-wekded type, inoneporating mate- 
rial and design features that reflect over 21 years 
of research into the problems of combining max- 
um strength with minimum weight. The body 
is bolted firmly to the frame at 22 points, with 
special shims provided for insulation. Front 
pillar posts have a narrow cross-section to 
prove Visibility. Another interesting innovation 
is that the rear wheel housings are completely 
separated from exterior sheet metal and welded 
to the rear floor pan. This increases stiffness at 
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the rear portion of body and provides exception- 
ally solid footings for the full-arch roof rails. 


Insulation. Bodies are effectively insulated 
against heat and noise, a variety of methods 
being used. Roof, floor and deck-lid panels are 
lined with a special waffleboard-type insulation. 
Sprayed-on sound-deadening materials are used 
for door panels, quarter panels and wheel hous- 
gs. In addition, the dash is insulated by the 
use of heavy fabric material. 

All structural members in the new Ford bodies 
are carefully cleaned, treated with a rust in- 
hibitor and painted. This treatment is applied 
even to the inside surfaces of such large box- 
section members as the center pillars, in which 
special openings are provided for the purpose. 


“Lounge Car’ Inferiors of the Ford “Forty- 
Niner” show every bit as much change as the 
exterior body lines. Most important advance 
ment is the great increase effected in usable 
space. This has been accomplished, in part, by 
moving the engine 5 inches forward. Extending 
the body sides outward to the full width of the 
car likewise results in substantially increased seat 
widths, particularly at the hip and shoulder 
levels. Front seats are 57” wide, an increase of 


White outline—'48 Ford; gray outline—'49 Ford. 


5", while rear seats now measure 60", or 734” 
more than before. 56” shoulder room has been 
provided in the front seat and 55” in the rear seat 
of sedans, enabling three large people to occupy 
each seat with complete comfort. 

Added riding comfort is obtained by-scientifi 
cally positioning seats well forward between th 
wheels, resulting in a smooth, soft “Mid Ship" 
ride. Also new for Ford this year is the seat 
construction employed — lightweight tubular 
frame containing a unique “zig-zag” spring base 

d short, soft-acting coil springs. 


Visibility. Another important achievement in 
body design has been accomplished by Ford en- 
gineers in substantially increasing the window 
area of the new models, while at the same time 
lowering the overall height of the body over 3". 
‘The greater visibility provided for both driver 
and passengers alike is an important contribu- 
tion to greater safety of operation, as well as 
adding to comfort and pleasure. The total vision 
area in the popular Tudor model, for example, 


advertisement 


has been increased from 2612 square inches to 
2916 square inches. The extra-wide and extra- 
deep V-type windshield gives over 2096 more 
vision area than before. 


Instrument Panel. In keeping with the high 

juality and luxury feeling of the new Ford inte- 
riors, the instrument panel has been completely 
restyled to combine beauty and utility. Oil pres- 
sure gauge, fuel gauge and battery charging and 
engine temperature indicators have been grouped 
in a single cluster around the rim of the 100 mph. 
speedometer directly in front of the driver. The 
speedometer face also contains the headlight 
beam indicator light, and provision for turn 
signal indicators. A completely non-glare light- 
ing system is employed to illuminate the gau 
and speedometer. Based on the “black light” 
system developed during the war for illumina- 
tion of aircraft control panels, the Ford system 
uses a light that approximates ultra-violet and 
is invisible to the human eye. Instrument figures, 
graduations and pointers are coated with a sub: 
stance that emits a clear glow when acted upon 
by the “black light” rays, thus becoming easily 
readable in the dark with no distracting bright 
light or reflections. 


Custom models have a clock in the center of 
the instrument panel and locking glove compart- 
ment at the far right. Provision is made for the 
installation of a radio below the clock, with 
speaker grille located at the top of the panel 
next to the windshield. Tests show that this high- 
level speaker placement gives greatly improved 
acoustical reception for all passengers. 


Controls. The popular dash-mounted starter 
button has been retained. The windshield wiper 
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control has been placed within easy reach on 
the instrument panel, along with a three-position 
light switch, three-position ignition switch and 
lock, choke control, and on the Custom models, 
an automatic cigar lighter. An_ash tray is also 
provided in the panel. Operating controls and 
their placement follow standard practice, a two- 
spoke steering wheel being used to provide un- 
obstructed vision of the gauges and speedometer 
cluster. A T-handle pulltype parking brake 
control is used in place of the pistol-grip type. 


Two upholstery choices will be available in 
the Custom series—blue-gray tweed broadcloth 
and a gray-green striped mohair. In the Ford 
series, green striped broadcloth or green and red 
striped mohair is offered. Both series may be had 
tailored in tan leather, at extra cost. The con- 
vertible model comes in either red leather com- 
bined with beige bedford cord, tan leather with 
beige bedford cord, or green leather with green 

iford cord, depending on the exterior body 
color selected. Station Wagons have genuine 
leather upholstery on driver's seat and vinyl is 
used on passenger seats. 


Door controls have been extensively modified 
to give greater ease of operation and safety. 
Outside door handles operate by pulling out- 
ward. Inside door handles pull up to open, thus 
eliminating the possibility of accidentally open- 
ing a door by leaning on the handle. Also, 
possibility of snagging clothing is minimized by 
placing open ends of handles towards front of 
car, Door lock inside controls are push buttons 
which return to open position whenever the 
door is opened or closed. It is thus impossible 
to lock the keys in the car. Ignition key operates 
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exterior door locks located in both front doors. 
Either right or left door may be opened with the 
key, regardless of which one was locked from the 
outside originally. 


Appointments. Ford models are provided 
with a variety of interior appointments, includ- 
ing arm rests at each side of both front and re: 
seats in sedans sh tray in 
both front and rear compa 1 hooks, 
interior light and sun visor. The Custom mod- 
els are equipped in even greater detail, with 
extra quality upholstery and floor mats, cigar 
lighter, robe and assist cords, clock, dual sliding- 
type sun visors, two ash trays in rear compart- 
ment and two interior lights. 


maintain nearly constant temperature inside the 
car regardless of outside temperature. Thermo- 
stat is set by a push-pull knob on dash. All the 
way out permits maximum flow through the coil, 
and all the way in shuts off flow completely, 
permitting blower to be used in hot weather for 
forced circulation of fresh, low-humidity air, 


Defroster operates in conjunction with heater. 
\ push-pull knob on dash regulates dampers 
inside the heating coil box, directing warm air 
to the windshield. When defroster knob is pulled 
out to its “full out” position, full discharge from 
the powerful blower flows through the defroster 
ducts to remove heavy windshield 
kly on the coldest 


ice from 


Instruments are grouped directly in front of driver, and “black lighted”. 


AlLiving Room on Wheels—that’s the overall 
impression created by Ford's new combi 
of increased visibility, greater usable i 
roominess, extra-wide seats and smartly styled 
materials and fittings. ‘This comparison is further 
heightened by Ford's new ventilating system, 
which admits fresh air through screened openings 
next to the radiator and discharges the air into 
the car body just above the toe boards, Each inlet 
is individually controlled by knobs on the steer- 
ing column bracket. The forward movement of 
the car produces a ram effect in the air intake, 
delivering fresh air under pressure, This pres- 
surized ventilation permits vent windows to be 
opened slightly even in rainy weather to m: 
tain air circulation. 


The three-way “Magic Ai 
(available at extra cost) is de: 
in conjunction with this new ventilating system. 
A twospeed blower takes air from the right-hand 
air intake and passes it through a heating coil, 
‘The warmed air then enters the car body through 
an outlet that extends across the dash above the 
toe board, A three-way valve permits operation 
of the system her (1) a fresh-air heater 
with forced circulation for cold weather or quick 
warm-up; (2) a fresh-air hi ithout blower 
for milder weather; (3) with intake closed, as 
a recirculating heater for quick heating in very 
cold weather or to keep out obnoxious fumes 
in heavy walfic. 


“heating system 


signed to operate 


A thermostatically-controlled valve regulates 
flow of hot water through the heating coil to 
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Two New Engines: For the “car of the year” 
Ford provides a choice of two engines—a new 
V-8 and a new Six, The following are the basic 
engine specifications: 


1239.4 
33K 44... 33/16 %3.3/4 
95 @ 3300 .100 @ 3600 
cvs eres 7 

68 t01..... 6.8101 


) ines incorporate 
I changes in design and construction 


changes incorporated in both engines include: 
alanced 


manifolding; unique vacuum differential spark 
dlvance regulation: new single breaker-type di 
tributor mounted for casy ‘accessibility; more 
effective crankcase ventilation; timing mark on 
pulley or damper at front of engine and a car 
fully engineered 3-point rubber mounting system, 


The new V-8 engine has an off-center lo 
tion of oil passage in each crank pin, providing 
a “sludge pocket” designed to trap foreign matter 
carried’ over from main bearings. Individual 
stcel-backed precision-type bearings are locked 
in the end of each connecting rod replacing the 
single floating type formerly used for each pair 


advertisement 


of rods. V-8 valves are precision set and periodic 
adjustment is not required. Valves are straight 
stemmed and guides are one-piece type for better 
heat transfer and more effective lubrication. 
Heat and wear resistant valve seat inserts are 
used at both intake and exhaust valves. 


completely new body design with greatly reduced 
air resistance; (2) the new cooling system which 
permits higher engine operating temperature 
with consequent decrease in heat loss to coolant 
and a decrease in internal friction resulting from 
(3) improved 


higher lubricant temperature; 


Seats are “sofa wide” and trimly upholstered in modern fabrics. 


The Ford 6-cylinder engine block has been 
increased in height and connecting rods have 
been made longer with consequent decrease in 
side-wall thrust. Larger main and connecting rod 
bearings are provided. Cylinder walls are lubri- 
cated by pressure spray from a drilled hole in 
lower end of each connecting rod. An extra-quiet 
rotor type oil pump is gear driven from center 
of camshaft, Another innovation is provision for 
installing a base-mounted oil filter (at extra 
cost) connected directly to the engine lubrication 
system by drilled holes, thus eliminating all 
external oil lines. Valve mechanism on the Six 
is completely new with high-lift cams, pressed-in 
Ive guides, and self-locking, adjustable tappets. 
er the modern viscous type or the efficient 
new rubber type vibration damper is bolted to 
front end of crankshaft. 


Savings in gasoline mileage of up to 10% 
have been achieved. The major factors respon- 
sible for this increased economy are: (I) the 
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manifolding with more even distribution to each 
oli (4) new combustion chamber contours 
permitting high (6.8 to 1) compression without 
detonation even when using non-premium fuels. 


Lubricating oil is forced under full pressure 
to camshaft, crankshaft, main and connecting 
rod lower bearings through passages in engine 
block, in both V-8 and Six. On the V-8, timing 
and distributor drive gears are lubricated by an 
intermittent pressure spray while cylinder walls, 
pistons, pins, valve mechanism and oil pump 
drive gears are lubricated by throw off from the 
bearings. Cylinder walls, pistons, and pins on 
the Six receive oil under pressure from a drilled 
hole in lower end of each connecting rod while 
timing gears, distributor and oil pump di 
gears are lubricated by throw off from bearings. 


The new “Equa-Flo” cooling system gives 
an equal flow of coolant throughout every part 
of the system. The high-capacity water pumps 
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(two on V-8, one on Six) force all coolant 
directly to rear of block, thence up into head 
and back to radiator. Turbulence is high as a 
result of the high velocity, improving heat trans- 
fer. Uniform temperatures are maintained with 
no possibility of hot spots. No special provision 
is required for valve seat cooling. A pressure-type 
radiator cap is used on the flat tube and fin-type 
radiator, permitting a maximum pressure of 
about 41 pounds in the cooling system with 
a correspondingly higher, more efficient cool- 
ant temperature. Loss of coolant is practically 
climinated by use of the pressure type cap. New 
balanced type thermostats, which are not affected 
by water pressure, are used on both engines for 
quick warm-up and a recirculating by-pass at 
each pump assures uniform temperatures dur- 
ing warm-up period. 

Fuel pump on both engines operates at higher 
pressure, reducing possibility of vapor lock. On 
the V-8, pump is in center and at rear of block 
away from the hot exhaust manifolds. A special 
shield is provided on the Six to protect fuel 
pump from heat given off by manilold. 


The generator is rated at $0 amperes at 
7 volts and is air cooled. A three-way regulator 
maintains constant voltage, limits current out- 
put and prevents battery discharge through the 
generator. Ignition wiring is provided” with 
heavy synthetic sheathing that is highly resistant 
to moisture, oil and ozone. 


Economical Service. The new Ford engines 
are designed for quick, economical inspection 
and service. Engine accessories are positioned 
well above the center plane of the engine where 
they can be reached easily. The distributor is 
near the top of engine, and ignition wires are 
held in place by rubber grommets. A timing 
mark is provided at front of engine where it 
can. be seen clearly. For quick, easy servicing 
of bearings, oil pump intake screen, etc., 0 
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Ford V-8 Engine. 


pan removal has been made as —. as possible 
on both engines. This careful and thorough at- 
tention to engine design, permitting easy main- 
tenance, will be an important '49 Ford feature 
for both owners and mechanics. 


Road lighting is provided by sealed beam 
headlights which can be readily adjusted both 
horizontally and vertically. Twin parking-lamps 
are located in the radiator grille and dual com- 
bination tail- and stop-lights blend into the rear 
contour of the car. Provision is made for install- 


“Magic Air” 
heating system provides even layer of warmed air 
throughout car. 


advertisement 


ing directional signal indicators in the parking 
and taillights, The license plate is illuminated 
by a light in the trunk lid handle. 


New Suspension. Of great interest to auto- 
mobile enthusiasts is the fact that, with the 
introduction of the “Forty-Ninery’ the transverse 
spring suspension that has long’ been almost a 
Ford trade-mark has been done away with. The 
new Fords for '49 have a completely new suspen- 
sion system, using “Para-Flex" rear springs and 
“Hydra-Coil” front springs. Both clements of 
the system have been carefully engineered to 
work in complete harmony with each other, for 
a balanced, cushioned ride. 


‘The “Para-Flex” rear springs are, as the name 
implies, semi-elliptic leaf springs mounted par- 
allel to the frame. Impregnated inserts between 
tips of spring leaves, together with concentrated 
pressure-type rubber bushings at st 
brackets, make lubrication unneces 
shock absorbers are hydraulic double-acting ai 
craft type. 


‘The “Hydra-Coil” front springs have double- 

acting hydraulic aircraft-type shock absorhers 
mounted inside them, 
This method permits 
the shock absorbers to 
be readily removed and 
replaced, without even 
jacking up the wheels, 
and the springs protect 
them from flying 
stones, ete. 


Cross section view of the 
new 100 hp. Ford V-8 
engine. 


Swinging link inde 
pendent front wheel 
suspension isemployed 
to permit either wheel to move up or down 
without effect on the other. A new, one-piece, 
rubber-mounted stabilizing bar across the front 
assists in controlling side sway of > 
the car on curves and turns. 


Frame. Serving as the 
backbone of these new 
Fords is a completely new 
double-drop frame, with 
big box-section side rails 
4 inches deep and 334 
inches wide. Two heavy 
gauge channel sectionsare 
welded together at their 
flanges to form the box- 
section, which extends 
from front suspension 
cross member to center of 
kick-up at rear axle. Weld is continuous through- 
out the box-section. Five cross members are used. 
with an exceptionally large box-section front 
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suspension member. 
Frames for the Convertible 
and Station Wagon mod- 
cls are further reinforced 
to compensate for the in- 
herent loss of body rigid- 
ity in the former and the 
normally heavier loads to 
be expected in the latter. 


Another chassis change 
for 49 is-the adoption of 
Hotchkiss drive in place 
of the former torque tube 
and radius rod system. In 
this new system all driv- 
ing and braking forces are 
transmitted through the rear springs, giving 
smoother, more comfortable starts and stops, 
and reducing unsprung weight, 


‘The new Ford Six en; 
develops 95 hy 


Axle Ratios. A further development is the 
use of a new semi-lloating rear axle, with hypoid 
ring gear and pinion carried in an extra-strong, 
light-weight banjo housing. Hypoid design, to- 
gether with the forward location of the 


practically eliminates drive line cannel in rear 
compartment floor. Single row, ball type wheel 
bearings are permanently lubricated. Rear axle 


ratio, standard, is 3.78 to 1; with overdrive, 4.10 
to 1. An optional ratio of 4.10 to 1 is designed 
for use in the mountains. ‘The heavier Station 
Wagon model has a 3.91 to I axle ratio as stand- 
ard and 4,27 to 1 with overdrive. 


The transmission of the '49 Ford is of con- 
ventional 3-speed type, with shift lever mounted 
on the steering column. Quiet, long-life helical 
gears are used in all speeds. Transmission ratios 
are as follows: Ist, 2.819; 2nd, 1.604; 3rd, direc 
reverse, 3. 


Overdrive. Another innovation is the avail- 
ability of factory-installed overdrive transmission, 
The unit consists essentially of a conventional 

S-speed transmission plus a plane- 
tary gear set, over-running clutch 
and necessary controls. The plane- 
tary gear sct provides an  auto- 
matic 4th speed ratio of 0.70 to 1. 


‘One factor in the increased*economy of the 
"49 Ford is the “Equo-Flow” cooling system. 
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Shift into overdrive gear is made at 
any time after car reaches a speed 
of about 27 mph. by simply releas- 
ing accelerator pedal for an instant. 
remains inoverdrive until speed 
drops below about 21 mph. at which 
speed the drive reverts to regular 3rd 
gear. Driver may shift from over- 
drive back to 3rd gear at any time 
by depressing accelerator past wide 
open throttle position. This operates 
a “kick-down” switch that permits 
transmission to shift back to regular 
3rd speed automatically, to provide 
for faster acceleration in passing other vehicles 
or for better hill«limbing ability. 

The rear axle ratio on cars equipped with 
the new oyerdrive is 4.10 to 1, in place of st 
ard 3.73 10 1. With © in operation, 


“"King-Siz 


overd 


cra long, extra 
strong for smoother riding. 


New “Hydra-Coil” Front Springs use soft-octing coils for 


the spring suspension. 


Hydraulic brakes are 


easy feather-light pedal 
pressuy 


engine speed is 286% lower than in 
a car with standard axle and no 
overdrive. The result is smoother, 
quieter operation, longer engine life 
and a marked increase in fuel eco 
omy. The 4.10 to 1 axle provides 
exceptional performance for accel- 
cration and hill climbin 


New “King-Size”’ hydraulic 
brakes with “Magic Action” touch 
have been developed for both scric 
: These utilize the energy of the car's 
momentum to aid in applying the 
brakes, thus decreasing the pedal pressure re- 
quired for a given deceleration rate as much as 
5%. Brake area of 177 square inches is an 
indication of the ample ma of safety pro- 
vided for a car of th nd weight 


', operate with 


size 


Tires. On all models except the Station Wagon 
6.00 x 16 4-ply tires on wheels with 44-inch rims 
are standard equipment and the new supe 
balloon 6.70 x 15 4-ply tires on 5-inch rim wheels 
are available at slight extra cost, Station Wagons 
re equipped with 7.10 x 16 G-ply super balloon- 
type tires on 5-inch rim wheels as standard 
equipment, 


Cutaway view of new Ford axle and differential showing 
hypoid design. 


From road to roof, from bumper to bumpe 
Ford for ’49 makes good the promise of being the 
one and only new car its field. And to drive 
that here is “the car of the year" 


ne is to kno: 
=the 49 


wed, 


advertisement 
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MOTOR 


cOoOMPAN Y 


want to float down the 


s DoALL Houseboat Cr 


165-hp. ngines can take 
1,000 mile : an hour, with 
refuelin n over-all 


has a full-si 
burning fireplace and an internal telephone 


ental Machines of Savage 


For one of the most wonderful of hob! 
as well as y 
«+ + for prix 


fe % 
winning pictures you need one of the 
PRIZE-WINNING CAMERAS 
r dealer. Write Graflex, Inc,, Room 48, Rochester 8, N. Y. 
free data. Western Division, 3045 Wilshire Blvd., Los Angeles 
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When Your Radiator 
Springs a Leak... 


Keep Smooth-On No. 1 Iron Cement handy for emer 
to stop radiator leaks: weal 


ius it hardens. Buy 
sive at your hard 


10” LATHES 


‘The hope of many aman 
—for a fully equipped 
shop where he can quickly 
perform every type of pre- sew 
DRILL PRESSES cision machining —can be | 
realized now at reasonable = 

cost with Atlas tools. 


Metalworking may be 
your hobby —a practical 
for keeping home 
ment in repair and 
building useful things for 
your home. Perhaps you 
MILLING MACHINES plan an income producing 
commercial shop, want to 

develop a new product, or 
start an industrial plant. 


he Whatever use you have 
in mind for Atlas tools, 
you'll value their accuracy, | sywero SAW CORP. Dept. B-88 ROCHESTER, MICH. 
efficiency, rugged strength, 
SHAPERS service and economy. Send 
the coupon today for com- 
plete information. 


Send How to Make 
ForNew ATLAS PRESS CO. Liquid Marble 


FREE sstaiatoo, mx QU | | tod B16 PROCITE te You Gun, Basese 
Catalog Needs ino heat or pressure, Can be poured 


' | | Gaettnovelticn statuary. desk sets. book-ends. ete. out of Liquid 

{| ] Matote: plaster and many other miolging compositions. ar 

+ | | sited ‘mold costs but a few cents. Hundreds of ci 

| | | fakes from ‘single sold UNLIMITED MARKET: You wil 

4 steady Fear-round demand in your own community. NO 
NAME_—_______ | | Zilling problem. We supply names of buyers for sour finished 


1 10” tothe; 
1 miller; shop 


broduccs. Let BING PRODUCTS show you how to start with a 

ADDRESS Email investment and build « permanent. independent. profit 
ALOG 

1 CITY, STATE 


fable business! Write now for FREE CAT. 


ING PRODUCTS: Dept. PS-8A sosrow 1 
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A smail section of the surface of 
an rage car magnified 20 
times. The left side is shown 
still covered with Traffic Film. 
The right side has been cleaned 
with Du Pont NO. 7 POLISH. 


Especially 
FOR NEW CARS! 


whose finish is in first 
class condition. It 
cleans and wax-polishes in one 
easy operation. Produces a bril- 
liant, lasting lustre. Keeps cars 
looking new. 


DU PONT SPEEDY WAX 


Contains “stroke saving” methyl cellulose 


Now you can polish your car in half the 
time . . . get a brilliant shine easily and 
quickly with Du Pont No. 7 POLISH. Made 
by patented formula, No. 7 POLISH loosens 
dirt and grime quickly . . . cleans up fast, 
without streaking . . . produces a high, dry 
gloss, It’s the quick, easy way to car beauty! 


BETTER THINGS FOR BETTER LIVING 
+++ THROUGH CHEMISTRY 
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hexagon 
power sockets made by 
Plomb Tool Company 


Extra strong, extra tough— 

these husky, single-hexagon 

power sockets are a perfect 
supplement for thin-walled, 
double-hexagon (12-point) designs 
that might be too light for really tough 
jobs. Available in 3/8” and 1/2" drive 
sizes, they are also suitable for most 
power nut-running 
tools—used to 
speed production 

in industry. 


PLYMB TVVL CV. 
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Case Pumps Mattress 


Wuen you want to inflate this new beach 
mattress, you just screw the tubelike carry- 
ing case to the inflation valve on the air mat- 
tress—and pump. As shown in the photo, 
the tube has a built-in pump, and a few 
strokes fill the n s with ait ing a 
tufted design, the mattress is more rigid than 
the conventional ribbed type, yet is said to 
be more comfortable. Doughnutlike holes 
in the tufts allow water to drain when the 
mattress is used as a surf rider. Made by 
the Hedwin Corp., of Baltimore, it has elec- 
tronically heat-sealed seams. Inset shows 
a closeup of the valve. 


(Champion Spark Plugs for model gas engines give the same 
dependable performance as regular Champions. Champion 
Ceramic insulation —Sillment sealed. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


Dependable 


CHAMPIO 


America’s Favorite Spark Plug 


Most tourists insist on dependable Champion Spark Plugs FOLLOW THE EXPERTS 
because they appreciate top performance in their cars. 
The overwhelming majority of race drivers will use no other spark DEMAND NEW DEPENDABLE 
plug for the same reason. Look under the hood of your 
car to make sure yours are dependable Champions, foo,  SHAMPIONS FOR YOUR CAR 
Champion Spark Plug Company, Toledo 1, Ohio. 


Usten fo the CHAMPION ROLL CALL . . . Harry Wismer's fast sportscast every Friday night, over the ABC network 
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HEAR BETTER 


or Pay 
Nothing! 


This is all you wear 


$7520 


Complete 


BE 
Am 
YS 
ws oe ee 


TWE HEARING AID THAT NEEDS WO “FITT 


Sold by Mail 
«».Money-Back Trial! 


‘Wear the New Zenith "75" at home, at work, 
‘anywhere. If it isn't better than you ever 
dreamed ANY hearing aid could be, return 
it within 10 days of Zenith will 
refund your money in ful 


‘This amazing instrument employs an advanced 
principle that eliminates the need for “fitting”— 
‘ables you to adjust instantly for your best hear- 
gin any surroundings. (Recently confirmed 
in U. S. Government-sponsored research at 
Harvard University). 
SAVES YOU OVER $100, TOO! Because the New 
Zenith “75” comes to you ready to wear, you 
save “fitting” expense and excessive high-pres- 
sure sales commissions—costs that would make 
this top quality instrument sell for $195, instead 
of $75. So do as tens of thousands have—take 
the first step coward new happiness and success. 
Mail the coupon today—check for time payment 
information if you prefer easy terms. 


(ENITH 


RADIONIC 
HEARING AID 


MAKERS OF ZENITH RADIOS 
Look only to your doctor 

for advice on your hecring 
—-MAIL THIS COUPON TODAY- 


Zenith Radio Corp. 
BEDI Dickens Avent 


ILenclose check or money order for $75* for one Zenith 

nies fam completely satinied and 
find the Zenith to omy ovher hearing ald, 1 
fay return it within ten days of receipe aud get my money 


back fn full 
Plus tax of $1.50 if dei 


1 
1 
1 
1 
| Hen teg 
1 
i] 
1 
! 


-y is made im Timois, 
‘Convenient time payment plans, 


and free descriptive 


Name, 


Address 


Sere | 


City. 
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IMMEDIATE DELIVERY! 


Complete 
‘as shown 


— 
Wie 


F. 0. B, ROVERSFORD, PA. 


@® BENCH SAW 


CUTS THROUGH 256” 


UNCONDITIONALLY GUARANTEED ONE YEAR 


Comes complate with Floating motor mount—miter gauge 
djestable stop—cluminum guard—soft cluminum Insert——s 
steel splitier—beovy gray ron fence—(no motor—no blk 
Table 12x14", Tilts10.45°-—Oilite beorings. Shipping Wt 4 


it 
oh 


AMERICAN MACHINE & TOOL C0. Inc, 


DEPT. 200 ROYERSFORD, PA 


8ways to make a‘ 


FRIENDLIER YARD 
++» SUST (08 


PLAN SET No. 14 


and_a better yard. 


of others, Stanley 
Tools, 288 Elm St, New 
c 


replace with a 


DELCO 


BATTERY 


Pulsing steadily, nearly 100,000 times an 
mp is the strong, 
fuel system. It has 
given you long, faithful service because 
of its inbuilt quality and scientific design. 
You can prolong that faithful service 
indefinitely, if you insist upon a new AC 
when you replace your present pump. 
There is no satisfactory substitute for 
quality. 


c UG DIVISION * GENERAL MOTORS CORPORATIO 
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Slide Teaches Students 


Grecc shorthand students can make an 
accurate check of word outlines by holding 
a corrective slide, shown in the photo, over 
their notes, Printed in opaque red ink, the 
outlines on the Lumarith ® plastic slide 
offer a sharp contrast for comparing charac- 
ters. Smudges on the plastic can be easily 
removed with a damp cloth, 


Lights Will Not Fail 


Turse portable, battery-operated flood- 
lamps light up automatically in an emer- 
gency. Plugged into any standard outlet, 
they switch themselves on when regular 
power fails, and off again when it is re- 
sumed, Available in 15- and 25-pound sizes, 
the units have a voltmeter for checking bat- 
tery strength, and an indicator bulb that 
burns when the lamps are on. They are 
made by Chisholm Mfg. Co., of Boston, for 
public halls, hospitals and factories. 


tance 


TUFF Es 25 CIRCULAR SAW, 104 maximum ae 


between blade and fence, Tilts to any = 


angle—positive lock. New principle provides micro ¢ 


adjustment of 
Specifications: Saw Blade: 8” Di 
of cut 214”. Table: 144," x 1 
extension, 54” x 17”. Equipment. 


binde and arbor, Table extension. Mitre 


gauge. Rip fence. Saw guard. 


stance between fence and saw blade, 
Depth 
th 


DRILL PRESS 
Capacity: Drills 
to center of 15” 
circle, Clearance: 
‘Table to chuck — 
27" max, Spindle: 
4%” Dia., 6 spline, 
hardened tip. 
SpindleFeed: 444". 
4 grease-senled 
Fafnir bearings. 
Variable speeds, Table: 
14¥" x 17", Equipment: 
» ¥%2"IJucobskey chuck. Fence, 


Shift 1s visc SANDER 


Disc Diameter: 12", Table Dimen- 
sions: 14Y" x 17". Tilting Table, 
Equipment: 12" disc, Mitre gauge, 


Complete 5-in-1 SHOPSMITH Only 59” Long 
By 18” Wide — only $1595, With Special 
Y2 H.P. Ball Bearing Motor, $1955 


You're looking at a new kind of 
power tool. It’s SHOPSMITH—a 
circular saw, wood lathe, disc 
sander, vertical and horizontal 
drill press all in one. For the 
first time, a multi-purpose 
wer tool with full usefulness 
in all five positions . .. and 
convertible to grinder, buffer, 
router, drum sander,’ shaper, 
scratch brusher. And’ just 59” 
long by 18” wide, Yes, SHOP- 
SMITH outworks single purpose 
tools of comparable size... and 
you can change from tool to 
tool in less than one minute. 


BUILT RUGGED 
SHOPSMITH has cast iron head- 


‘Magna Engineering Corporation 
465 California Street, San Francisco 3 


stock and carriage. Centerless 
round and polished steel ways. 
eavily reinforced aluminum 
table. Four life-long grease- 
sealed Fafnir ball bearings. 
Weighs over 200 pounds. 
PRECISION MACHINED 
Each SHOPSMITH part is preci- 
sion-machined, factory-tested. 
is precision-bored and 
Gives cutting tool and 
work support constant relation- 
ship. You can work more ac- 
curately with SHOPSMITH. Have 
SHOPSMITH demonstrated for 
you in-the-store. Write for 
name of nearest dealer and free 
descriptive folder. 


Only SHOPSMITH performs this 
highly useful function, No limit to 
length of work. Provides accurate 
method of drilling for 

doweling, ote. 


Equipment: 
Cap center, 
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Speed Sweep, the brush 
with the steel back, is designed to 
sweep cleaner, faster, easier, and to 
outlast ordinary brushes 3 to 1. Arbi- 
trin sweeping fluid, sprayed on the 
floor before sweeping, disinfects, de- 
odorizes, and removes stains in the 
process of sweeping. These, plus many 
more advantages (16 in all) have 
proved to be the perfect answer to 
effective, low cost floor sanitation in 
over 60,000 factories, offices, schools, 
and stores. Mail coupon for complete 
facts, Milwaukee Dustless Brush Co., 
530 N. 22nd St., Milwaukee 3, Wis. 
om a 


i Milwaukee Dustless Brush Co. 
530 North 22nd St. * Milwaukee 3, Wis. 


We are sted in complete information about 
Speed Sweep brushes and Art 
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SIPRESSURE QUEEN 


—g4— Outperforms them all 
= 


‘The only portable spray painting 
outfit having 4 cylinders in space 
required for one. Paints 


work in an hour than hand brush 

7 ing in @ day. Uniform pressure 
without pulsation. Ideal for home, farm, 
service station, machine shop and con- 
tracting painter, Factory tested and 


your r dows not sell Pr 
Queen, orderdirect for immediate shipment. 


SEMBLE YOUR 
WN CAMERA 


AUTOMATIC GRIP 
SCREWDRIVERS 


MORE WORK 
IN LESS 
TIME! 


Hold-E-Zees do the job better, faster. They excel 
wherever screwdrivers are used. Gripper instantly 
released by spring action, sliding up out of way 
when not in use. All materials highest quality. 


AT LEADING DEALERS EVERYWHERE 


on The Seredlonily MEWI9E9 
\ Bos MIDWEST RADIOS 


NEW SES a Bi 5 CE 
seres 1@ i 


SUPER DELUXE 
AM-FM 
CHASSIS 


atalog is IS; 
A Complete eee FINE | RADIOS and RADIO- May 
PHONOGRAPHS . . Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model ichovaies or COMPUTE CONSOLES like this... 


Beautiful 


SYMPHONY GRAND 
AM-FM Radio-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 

RECORD CHANGER 


Dept. 241 909 Broadway, CINCINNATI 2, OHIO 


PANASONIC 
SPEAKER 


OUTSTANDING 
FEATURES 
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CARBURETOR 


CARBURETOR 
at bottom of bow! 
cools your smoke, 


Cool air drawn through the patented® Car- 
buretor keeps the bottom of the bowl dry, so 
there is never a “wet heel”. Bowl is treated 
with honey, so no “breaking-in” is required. 
A pipe that beginners can enjoy without hav- 
ing to accustom themselves to it. Ask for 
Carburetor Yello-Bole at dealers, $2.50. 
Kaufmann Bros. & Bondy, Inc., Estab. 1851, 

630 Fifth Avenue, New York 20. 


This picture of 


Atomey Git Identity Yello-Bole 
is ream dioployed (422% pipe: by the honey- 
GM wherever Yolo. (Sag) sect inthe bow. i 

Boler ore sold. “SSB keeps the honey fresh. 
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Evesnat js eliminated when workers in 
poorly lighted areas use this tally board 


with lamp attached. Its lighting assembly 


has a three-volt bulb and three standard 
flashlight cells, assuring long battery life 
Designed for heavy duty, the entire unit 
weighs only 24 ounces. Th 
is Clyne Mfg. Co., 


manufacturer 
of Cincinnati, O. 


in 
Carbon Won’t Curl 


Fewen sheets of carbon paper are waste 
a typist if she uses a new, moisture-re- 
stant type of tissue that will not curl. This 
is accomplished by applying a coating of 
Vinylite ® plastic to the back of each sheet. 
In addition, the new carbon paper is said to 
be less likely to tear in handling. 


ews Here's Your Rirue, Sm) 


Poe I's a he-man shootin’ .22 with 
33855 more new features than you ever saw 
6°48 iv a popular priced rifle. You'll go 


for the new “Red Devil” sight; the 
“Redi-Feed” drop-in loading plat~ 
form, streamlined bolt, self-cocking 
and side thumb-safety features, 


“REDI- FEED“ 
Drop-in 
+ loading platform 


Write for folder 
or see your 
Dealer for the fullest measure of shooting 
pleasure. No other rifle at this price has all the 
new features of “Pioneer” 765. 


356 PARK AVENUE, WORCESTER 2, MASS. 


ig TNE “POCKET-SIZE” 
* MACHINE SHOP 


DRILL PRESS 
omy $995 
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GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


STROP YOUR 
RAZOR AS A 


thrifty | < 
shaves-::: 


REEVES BROTHERS, IN| 


54 Worth Street, New York 13, N. Y. 


x 
DUAL INTAKE MANIFOLDS for 
\V-8 FORDS AND MERCURYS 


STROPS—CLEANS 
WITHOUT 


REMOVING BLADE 
RAZOR, STROP Fy 25 
BG 


5 VALET BLADES 


SELF-SHARPENING ... ONE PIECE 


\ KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydranlie 
and Bench Type Arbor Presses. 32 
illustrating the new KRW 
operated, Electric-operated 
Air-operated Hydraulic Presses. 
Write for your copy today. 
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Twice-Told Tips 


Browsing through back numbers is a favorite 
pastime of many Porutan Science readers, 
and they have found many new uses for 
old ideas. Here are some old standbys that 
haven't deteriorated with age. 


Electric Tester 
Quickly ‘Candles’ Eggs 


Eggs are not always what 
Jan. 1922 they seem. An inspection of 
the shell gives no idea of the condit 
of the yolk. Here is an egg tester that will 
reveal the hidden inner truth. Make a card- 
board funnel with the small end just large 
enough to take the bulb end of an electric 
flashlight. Close the large end of the fun- 
nel with a cardboard disk in which there 
is a hole just large enough to cradle the 
egg nicely. White cardboard, which will 
reflect the light, should be used for the 
egg holder. When an egg is put in place, 
it can be quickly “candled” merely by 
flashing on the light. 


Dusty Gray Finish for Oak 


A gray antique-looking finish 
Seg, 1927 coat bie given 10. ok By cov- 
ering the wood with two coats of a 5-per- 
cent solution of silver nitrate, followed by 
a solution of hydrochloric acid. Set it aside 
to dry in a dark place, then neutralize the 
acid with a coat of ammonia. This should 


Grenle 2 


SOLID-CENTER 


AUGER BITS 


FOR FAST, ACCURATE 
WORKMANSHIP 


GREENLEE 22 iso nome it will poy 
you well toremember whenever you 
buy Auger Bits. For it ossures you 
sharp cutting edges, accurate siz- 
ing, bright, high finish, and that 
‘smooth, easy action so necessary 

in fine croftsmonship. You can 
ertoin, too, that every 
GREENLEE 22 Solid-Center 
Auger Bit is “factory sharp” 
when it reaches you. 
tach is *PlosticSeoled” with 
© special protective coating 
to keep it in perfect condi- 
tion for you. To buy top 
quality, buy GREENLEE. 


GREENLEE 


SPECIAL OFFER...ONLY 10¢ FOR 
HANDY WOODWORKING CALCULATOR 
Quick solutions to countless woodworking problems. Just 
set dial: convert linear feet to board feet; compare charac- 
teristics and workability of various woods. Also shows bit 


Greenlee Too! a ‘22% Columbia 
‘Avenue, Rockford, Illinois, U. S. A. 
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7 BUILD YOUR OWN 
2500 WATT ELECTRIC 


LIGHT! 
PLANT 


‘dual sheaves; 2 ¥. 
. No wiring is involved, 
you do not need to know anything about electricity to 
make this assembly. 

Start out by buying the 2.5 KVA Leland Alternator shown 
above. It is a 120 volt, 60 cycle, single phase, A.C. genera- 
te with radio filter box, and self regulating 


fe must turn at 1800 r.p.m. for bright, even light= 
Requires 3¥4 HP. to turn generavor at full load—s0 
aan engine of at least 6 HP. to have plenty of reserve. 
We will ship you the GENERATOR ONLY, without pul- 
ley or belts, for $125.00 freight prepaid. If your needs are 
urgent, we will assemble your set, using above generator 
and a 6 HP. Salbury gavoline engine, manually started 
fovernor conirolled, and ship to you $297-00 freight pre: 
Paid, "Some wnit bie with Ensign conversion to run’ on 
hatural gas $347.50 freight prepaid. 

To eliminate time lapse for personal checks to clear, we 
suggest remittance by bank draft or cashiers check. 


HOPFER & COMPANY 


3122 EAST 14TH STREET, OAKLAND, CALIFORNIA 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
1 


WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chicago 26, Dept.1.14 
[| Gentlemen: Send Free Sample and Detail tor 


J Nome ane 


‘Stat 
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Pneumatic Air Tools 


‘SAVE $64.00 AND UP. 
Ideal fender and bumping hammers, and for riveting brake 
Uning, concrete breaking and many other uses. Like new. At 


these unheard of low prices it pays to oder a good supply. 


‘CHICAGO PREUMATIC 
RIVETER & CHIPPING 
ER 


Pmices F.0.0. CHICAGO.” tm 
MONEY BACK GUARANTEE. "Send 


© & M EQUIPMENT COMPANY 


fe Drafting and 
beets 


=1| KLOK INST. 


| Waite NOW FOR FREE CATALOG NO, 5-023 


FOSTER MFG. CO., 1. KINSEY AV 


INCLUDED: Saran 


Save Money-WMake Money 
wutth LARSON Leathercraft 


be applied out of doors, since the fumes 
are very powerful. Do not touch the work 
with your fingers during the process, for 
the marks may show. Finish with well- 
rubbed coats of paste floor wax. 

A gray finish like the one that results 
from this treatment is now being used on 
oak pieces of modern design. 


A Simple and Automatic 


Candle-Extinguisher 
A simple arrangement to m: 
Apr. 1921 candle extinguish itself with 


in a given time is shown. A support of 
stout wire is twisted around the candle, 
bent in a semicircle a little more than half- 
way up, and ended in a loop. A small can 
is cut to act as an extinguisher. A piece 
of thin twine is pushed through the center 
of the can and tied with a knot. The thread 
is carried over the hook in the support and 
through the curved part, and finally is tied 
around the candle. Roughly, an average 
candle will burn half an inch an hour. To 
have the candle extinguished in an hour 
simply tie the twine half an inch below 
the top of the candle. When the wax has 
been burned away to this point, down 
comes the extinguisher. 


Old Bill Says... 


When boring holes that are 
Nov. 1931 6 be held to decimal dimen- 


DON’T YOU 
BELIEVE IT! 


THAT PISTON RINGS ARE ROUND 


Many people are under the impression 
jston rings are made round. Burd 
“Graf-Flox” Piston Rings are purposely 
made out-of-round to insure uniform ten- 
n and perfect roundness when the rings 
wre compressed around the pistons within 
the engine cylinders. Each type of ring has 
its own special metal formula to impart 
right degree of hardness, flexibility, tension 
and long life for its specific use. The exch 
sive “Graf-Flox” process insures faster 
ithout danger of rings scoring, 
18, oF sticking in piston grooves. Burd 
“Graf-Flox” Piston Rings stop fuel 
and oil losses . . . restore pep and 


BURD PISTON 
ROCKFORD, ILL 


MAIL THIS COUPON FOR THESE FREE BOOKLETS 
BURD PISTON RING CO., DEPT. 128-H 
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"ov cota NEW LOOK 


STATION WAGON: > 
Goes everywhere 
smartly, 


| 
SEDAN. => 


‘Over 20,000 
now on the rood. 


PLANS 
$1 


ae YouR 
= FAST FREEZER ia 


PAINTERS 


PA ten Tool 


WENDELL MFG. Co 
4214-4 Lincoln Ave, Chicago 18, tilinels 


WYTEFACE 
STEEL MEASURING TAPES 
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KE 


KEUFFEL & ESSER CO. 


sions as to their center-to-center distance, 
it is best to drill the last hole undersize, 
insert a temporary plug, and test for the 
proper span. 


Autogiro Model Drops 
from Kite String 


A small autogiro to fly from 
Sept. 1931 your kite string can be made 
from thin balsa and a stick. Make the four 
revolving blades as shown, and fasten them 
to the stick with a glass-headed pin so 
that they will turn freely in the wind. The 
blades should be very slightly twisted, 
in the same direction. A thin balsa fin pr 
vents the stick from turning. Make the hook 
from a wire paper clip, bent so that it can 
be dislodged easily when the kite string is 
jerked. The autogiro ide all the way 
up the kite like a paper “message,” and 
then float down when it is jerked loose. 


Ice Used in New Method of 
Bending Metal Tubes 


When bending _small-caliber 
Mar. 1926 jyetal tubes, the common 
practice is to fill the tube, before bending, 
with molten resin, paraffin, or some metal 
alloy of low melting point. This prevents 
flattening the tube. A new method sim- 
plifies removal of the filler after bending. 
The tube to be bent is filled with water 


Choose one of these PROFIT 
MAKERS’ for success in 


Arc Welding 


Your own electric power 


aAcw. 


Industriel AC—ore 


ory 


Gener ond : 
ay HOBAR 
Pema seated as 


HOBART BROS. CO., BOX P-88, TROY, OHIO 
“One of the World's lorgest builders of Arc Welder 


Without 
the: items 


910 1 


' 
' 
1 goodedaganoon 
' 
1 
: 
: 


1243 


sTATE___ 
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vou CAN DRILL 
SP oan tenn WERIS! 


NOW 


rhe JUFFY wera. CABINET 
WITH RUSTPROOF ALUMINUM DRAWERS 


Fully Gi 
Price Complete 
$385.00 


Drill your own we 


98 many os you need—outsi 


APPROXIMATE ie ‘the ‘bore’ The snow’ improved CONSOL 
sizes *—W9da" Medaleie Seulpped wt 
OnAWER tpecil repleceatle. Brill He 

‘rough ‘many foot of solid rock 
ss bee for home or shop, thorpening. Simple to ‘oper, 
@ Leng he: hand’ ; Up. Do the work ‘yourself at ‘small ‘co 
ne the han way to We offer %4 H.P. Electric Motor or 1V2 HP. 
32 DRAWER UNIT ry way Ser Engng. to operate he consol Wail 
lor ot 38 stroker per minvie, 
keep small parts, beciiet: 


Write for free illust 


washers, nuts, bolts, ff gre INDUSTRIES 


nails, screws, etc. West Cheshire, Conn, 


4 DRAINS CELLARS, WASH TRAYS 

Sd enon nine om cas BA 
eee | Pure, 160 GPE 20, ea, 30 
AVALLAGLE ee ee eter motor, Will not clog, 9622 


Thousands in use since 1936 
LABAWCO PUM 


needs at your fingertips. Spot 


2 
DRAWER welded steel cabinet, enamel fin: 
UNIT ish, and metal flange drawer 


ELLE MEAD 3, N. J. 


$5.95 guides. 2 
ee ee mee . | by WHY PAY MORE? 
Paid. ‘Send check or money ore | Tube Given With Every 


der. No C. O. D.'s, please, Add ‘Everybody Deduct 10 % 


3% sales tax for Ohio orders | 


Tae JIFFY wera. CABINET 
WITH LAMINATED FIBREGOARD DRAWERS 
Same steel cabinet as above with co 
eboard drawers. Suitable for m ie 
Thousands in use c 


Siiehtiy 


aL 
Buyin CONFIDENCE. ‘Safe!’ Dependable! 
Standard Brands. GUARANTEED to give A-1 
SERVICE. Positively Not Re-capst 


900-16. . 
450-20. ; 
$5.95. 64-Drawer unit— 
id. Check or money order. No C.0.D.'s 
Add 396 sales tax for Ohio orders. sed customers, ‘Trial will 
i Meney Order or Check, 
ot Listed WRITE 


STANDARD TIRE 


834 N. Broad St. Phila, 30, PA. 


Wt Your 


KAYTEE PRODUCTS 
DEPT E+ BOX 588 * CANTON, OHIO 
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and then frozen in a refrigerating solu- 
tion. The ice prevents flattening of the tube 
in bending. Afterward, the ice is melted 
and the water is blown out. 


Wet Clothes Are Quickly Dried 
on Frame Over Radiator 

In many a steam-heated apart- 
Jan. 1922 nent where there is no coal 
range in the kitchen, it is difficult to dry 
clothes when damp weather prevents use 
of the outdoor line. With this framework, 
however, any radiator may be transformed 
temporarily into a steam drier. The drier 
is made of three frames of narrow strips 
of wood hinged together. Ropes are at- 
tached for hanging the clothes, and the 
whole framework is covered with white 
cotton. When in use, the drier is opened 
to surround the radiator on three sides; 
when not in use, it may be folded up for 
storage in small space. 


New Trick for Tool Grinder 


Many ways of utilizing an old 
June 1926 601 grinder will suggest them- 
selves to those who have one but who do 
not possess a lathe. It will be found ex- 
tremely useful, for instance, when painting 
small wheels for toys, especially the tires. 
These wheels can be made from spools, 
which will fit over the spindle of the 
grinder. A narrow, even band of color can 
be applied merely by holding the brush 
against the wheel while it revolves. 


THE SAFEST WAY 
FOR WORK OR PLAY 


333 Miles for $1.00 


America’s Thrift Choice - 


combines lowest purchase 
price with “rock bottom" 
upkeep costs for convenient, 
practical work-a-day_crans- 
portation @ 100 MPG - 35 
MPH - “built in’ safety 
features @ Large wheels ~ 
no “death grip stecring 
@Long wheelbase, 
no “bobble”, no 

“bounce” 

FREE 

literature on 


Dealer Inquiry Invited 
all models 


If no dealer- write: 
SAFTICYCLES, INC. 
LaCrosse, Wisconsin 
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| [REAL SURPLUS VALUES 

Now Mew BOMB Se 
TELEPHOTO | | Sz 

fo fect of cable with 

LENS |) stoic ois one eo gg 

Eoin fet aot $14.98 


racket te Haner €1,98 


sehimen| 


Mounting 


REFLEX for quick a 


CAMERAS 


Shatterproof 12°x24” stainless 
shgex waive, two feet 
aly 


| Tank oniy 13234 


Sensbiote with euro See c cenit meapncs AL 


‘See your dealer or write Dept, AIS 


[HEAVY CAST ALUMINUM 
BLOWER ONLY $10.00 


HIGH PRESSURE HYDRAULIC PUMP 
FOR HOME, SHOP AND FARM USE 


[HIVERIAL TOMEERS CORP, (4) 137 Alena 3, Yonbov 7, Y- 


BUILD - ELECTRIC aly MOWER 
NEW IMPROVED 


ABLE MODEL TILT-ARBOR SAW 


‘SAW BLADE TILTS TO 50° 


TABLE STAYS LEVEL e AMERICAN MACHINE & TOOL CO, | Inc. 
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NN Dual Mufflers 
Scene 
. oat 


6800 $, Vermont, 


MAKE ‘ MORE 


‘ONEY 


Applying or Selling 


CORKSTONE 


‘A General Purpore Magnesium OxycNloride Flooring 


THE MODERN PLASTIC FLOORING 


Dealers & Agents Wanted ' 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


200 Block $. Franklintown Rd, Baltimore 23, Md. 


DEEP TONE 


heome ti ioe 2 Ge 878 


ADVANCE MUFFLER co. 


“These asbestos mitts for 
metal molds and 
ible to fit 


to troublesome probleme 
for quantities. One of 43 
tion-speeding. time-xayi 
joves, aprons, sleeves, spats, ete. 
Write for Free Catalog. 


INDUSTRIAL GLOVES CO. 


1423 Garfi 


Denville, 
Putty Supply ca., Tarote) 


(in Car 


|AKE a new kind of tour this year! 
Leave cities, crowds, congested 
highways, and dull care behind. 
Go “gypsying” . . . with a Harley- 
Davidson! See the real America 
of picturesque back-country roads, 
breath-taking mountain trails, hidden 
lakes, out-of-way towns, hard-to-reach 
historic places, rare beauty spots. 
Enjoy fun and thrills you've never 
known before . . . at exciting race 
meets, endurance runs, hillclimbs. 
There's no sport like motorcycling, 
no fun like riding a swift, 
powerful Harley-Davidson. 
And it’s so easy to own 
your own! See your dealer 
today. Mail the couponnow. 


HARLEY-DAVIDSON MOTOR CO. 
pers re Milwovkee 1, Wis. 
of ENTHUSIAST magazine, 


copy of 
Hifed ‘with mcloreycle action pictures an 
stories! also literature on latest models. 
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GADCETEERS!” 
_ FASTEST GROWING CLUB in the WORLD 


NEW © DIFFERENT © EXCITING 


Gadyet-of.the- Month Club, Ine. 


TRIAL MEMBERSHIP. 


“aust éuibe: 7 


/OU'VE rend about 
YRia e newspa- 
edie 


the “world! 
‘Created especial 
Fr 


i 
is, marketed anywher 
‘exclusive preview Ol U 


= zou, Dest. ra 
ARMY SURPLUS [Big Bub ta ster 
A-C PLANTS eee fa ie 
rte’ oa oe 


$53: 
Fully reconditioned plants 
etic Ae naa pint 220.8 
Setiovection oo foo (cost 8162.60) 
1ECO “ENGINEERING “CO., Bex i, Useeliy. Yok 


BUILD YOUR OWN FAN 


repaid. Brand new 


YOUR WORKSHOP NEEDS 


2429 Brook or. \LAMAZ00 82, MICH. 


WITH HIGH PRICED FEATURES: 


Flame contra and shat ale 


made of heavy 


Factory tested and pu 
Backed by 30 yeare of . 
Buy yours at your dealer's 
for send name of your dealer with check 
‘or money order 


ee pel 
FREE! phe (scien Rami 


THE LENK MANUFACTURING CO. 
30-38 Cummington Streot, Bost 
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HEATHKIT 3-TUBE 


ALL-WAVE RADIO 


110-volt A.C. operation 


An ideal way to learn radio. ‘This 
feit is ‘complete ready to assemble 
with’ tubes and all other. parts 
Operates from AC slmple, 


Wade 


Slear, detailed Instructions make 
this a good radio training. course 
Covers “regular "broadcasts and 
short wave bands. Plug-in. coils 
$8.75 —_Rezenerative circuit. Operates toud 


IN SPARE TIME 


speaker. Add postage for 3 Ibs. 


Headphones per set 
21" permanent magnet loudspeaker 


INTERPHONE 
2-WAY CALL SYSTEM KIT ( £ | 


Ideal call and communteation sys- 
tem. for homes, offices, factories, 
Stores, ete. Mikes excellent elec” 
tronie’ aby watcher, easy to. as 
semble ‘with "every. part. supplied 
Including simple instructions.” Dis- 
tance up to 1/9_ mile. Operates 
from 116-V'A.C. 3 tubes, one mas: 


fernd one Remote speaker. Shim $14.50 


HOME WORKSHOP GRINDER 


Easily assembled 110 AC or DC batt 
bearing’ fully enclosed” motor from 
Army ‘surplus dynamotor” Purchaser 
to make simple changes and shatt ex: 
tensions, ‘detalied. Instructions and all 
[7 paris supplied. Motor approximately 
1730 HP.” 3,000 RPA. Taeal for tool- 

$3.95 oH Erinder, exile’ shaft tool, model 
\ Grit Greasy ‘saw. Shipping wt. 6 Ibs 


HEATH CO. sewron HARBOR, MICH 


ONE-MAN SAWMILL ‘E55 THANK 
Easy To Turn Trees Into Money 200% 


Makos Lumber 
sma 


“I did very well last year with my Foley 
quipment, about 950 saws and 240 lawn mor 
ers, in my spare time, About $900 f 
L.ELM., New York, A.G.W. in Mass, says: “I 
have filed over 5000 saws in'8 years and find the 
Foley Automatic Saw Filer very satisfactory 
Make up to $2 or $3 an hour in Spare Tim 


With the high prices of food. clothing and 
everything else, just think what you could do 
with extra mone y week! With a Foley 


acetate 
‘SAW MACHINERY 
ice 


MACHINERY COMPANY, yq, Automatic Saw Filer you can file hand, band 


and circular saws better than the most expert 
Te hand filer. “The first saw I sharpened with my 
ASTICS Foley Filer came out 100%"—writes C.E.P. 


batty, Jun tour tate fabricating | Every saw you. shar 
curacy of the Fol 

brings you more customer 

canvassing. No eyestrain, n 


FREE BOOK 


INDEPENDENCE AFTER 40! 
Shows just how you can start at pEPENDG 
home tn spare tiie fn your basement fe 
or garage. Just think—with a small after 
Sreeans. no overhead na piece at 


Fo tee, neseee | ADS 


coupon today for this practical plan, 


en with the machine 
is an ad that 


SN 
= 


[Send Coupon for FREE BOOK 


FOLEY MFG. CO., B19-8 Foley Bldg., Minneopelis 18, Minn. 
Send FREE BOOK—“Independence After 40" 


Order by Mei! "16% 
SOTO RYMOUTM FRAZER 


Name. 


Address 
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No. 600 
E CLAMP FIXTURE 


(+) 


ALLIED’S GREAT HARGRAV 


RADIO CATALOG! 


172 Value-Packed Pages | ¢ jaz. 
SEND FOR IT TODAY 


Everything in Radio 


At Lowest Prices! 
Get ALLIED'S Jatest Caslon— 
Biagest and, most complete in 

fc! Tremendous values in 
new Television receivers, home 


At Hordware ond Mill Sup- 
ply Dealers Everywhere. 
Write for Cataion 
‘Complete Lin 


‘1D Rush FREE 172-Page ALLIED Catalog. 
Nami 
Address. 


a 
she O% O1 
O Free Circular 
Cheek 
DI Money Order 


NORTH END STATION 
DETROIT, MICHIGAN, 


at ee) | sD... 6 
. ye Banteay 
a - 
NAN & SONS INC. Ea 
2786 Royelston Ave., Minneapolis 5, Minn. 
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Stucco Spraying 
+ Today’s Outstanding 
Business Opportunity 


Wire Recorder 


for amateurs, hobbyists 
experimenters, professionals 


} ie ! 
BE | ar, .cononen b 


tls COLORCRETE| 


Ise it! Webster-Chicago Model 78 Wire Recorder is de- 
=10 DAYS signed for installation in existing radio con- 
soles or with external amplifiers and speakers 
—ideal for ham radio, custom or home- 
built sound systems, public address equip- 
ment, home or professional mor 
rooms, etc. Model 78 is complete with 
+ the famous Webster-Chicago wire transport 
mechanism 


‘* Push-button control for finger-tip selection of 
et 


Phot 


Feast ac bse end tle 9 
CALIFORNIA TECHNICAL PRODUCTS CO. ya 8 peal peti tontal 


j STEEL-VENT # Meter type recording volume level indicator 
ASTINGS PISTON RINGS ¢ Salt castalead 10-220 V.,40 ayele power 
THE BEST MONEY YOU CAN SPEND OM YOUR CAR lugs for simple and 


BUILD and ENJOY YOUR 
OWN BOAT’ 


ASSEMBLED IN 
Ls 8 Hours 


<i — 


WITH A 


Plywood Boat Kit 


LIGHTWEIGHT, 12 FEET LONG. 


WEBSTER-CHICAGO 


for Webster-Chicago Record Ch 
jie Nylon Phonograph 


famous, 


inraware, ‘paint, etc. (less oars). Send for Free Folder. 


TAFT MARINE WOODCRAFT 
Dept. N, 636 39th Ave. NE, Minneapolis 18, Minn. 
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ELECTRIC MOTORS 


NEW-SURPLUS 
1/28th H.P. 


2500 RPM. Mini- 


Noac 
60 CYCLE 


. AIRCRAFT GALLEY STOVES 


‘Operates on 110 and 24 volts. Fine 
for trailers, boats, camps, ete, In~ 
cludes steam table, hot cup. and 
ierille. New, complete with all 


SERVO 
UNIT 


Control for the auro- 
matic pilot. Makes 
good hoist or water 
pump. Operates on 24 
volts, New, complete 
wath 4H. P. 

motor. 


Adaprable for garage 
door opener, etic 
hos, resting radio 
beams, ec Lis 2400 
lbs, Operates on 24 
volts. New, 

complete wich 5 195 
HP moor Pea 


LIGHT FIXTURES 
New, complete with 2 FO! 


bulb Operates on 485 


110 volt. 


shipped 
| iteay express 


RADIO CENTER 


2530 E. Davison Detroit 12, Mich. 


PI Value! ® 


oe waist WATCH henomenal 
17 JEWEL + 2 PUSH BUTTON 


& STOP WATCH 
& TELEMETER 
3k TACHOMETER. 


Pv) MONEY BACK %;2 


FH i vor sotcted for any ressen 
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MAGIC MIRRORS 


See thru on le 
Reflects image on other 


fs 


For FRONT DOORS, OFFICES, 
‘ond hundreds of other applications 


Reomea ig stirs L~ 


PRICES iS 
POSTAGE PAID 37x 
INUS A SX 


ASTRO GLASS SPECIALTIES 
6599 Sonta Monice Bivd., Los Angeles 38, Calif. 


Fan 
Available Only Through Snap - on’s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP. + Kenosha, Wisconsin 


rechiebar, rotary tile, spraver, 
nd pulley for belt work. ‘Thou- 
ook 


G 


(E> J AMAZING STOP LIGHT FLASHER! 
Z| Mae Your Sto Light Flash 113 Ties Per Min 


pur the OLYMPIC SUN VISOR 


on Your Car Yourself! 


The newest practical accessory. Keeps 
burning sun out of your eyes and off 
your body. Protects from driving rain— 
sleet or snow. Keeps bugs off windshield. 
Beautifies the car and adds to year-round 
driving comfort. Every car needs one. 
Thousands now in service on the ne 
cars, Gives an old car that “new look 


Regular price 


Dealers—$25.00, is . 
plus in Made of he 


zeae gauge, full hard, air 


plane aluminum, die formed—with 
OUR PRICE “al 5°° strong, press curled edges and beautiful, 
stainless steel brackets and ornamenta- 
tion, Fits all passenger cars with divided 
windshiclds—except Hudson, Attached 
in half an hour—with simple hand tools. 


OLYMPIC PRODUCTS e St. Louis 6, Mo. 
FAMOUS CLINTON GASOLINE ENGINES... 


© NEW. Complete, ready-to-run, compact, dependable 4-cycle single cylinder aircooled gasoline engines, by 
world’s largest producer, specializing 4 to 3 HP. engines. ,000 in world-wide use. 
145-2 MODEL 7. ' sirect, drive 
2s MODEL 11008 wt 
Si:2 WP. MODEL Tozas.. 
MODEL 1101AS 


Prrigats DELAY. 


‘These are all Factory-Fresh Engi 
Order with confidence. Send Check or Money Order. Immediate Insured Deliveries. Michigan 
urchasers only—include 3% sales tax. Free literature. 


. 
CLINTON ENGINE CO. © 16353 East Jefferson © DETROIT 30, MICH. 


NEW DRAWING DEVICE °<.. « 


DRAW ANYTHING You CAN SEE | WITH Lucy! 


Not War Surplus—With standard 00-day guarantee. 


ndietorted pera 
wows 


“North Hollywood, Calif. 
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mmuce ENTERPRISES Dept GF 


Absolutely FREE 
ie, ive radio and clec= 
tronics Gatalog with sets, parts, 
Is "practically a powerspacked 
Feference. library” of vital needs 
ind Information. Every one of the 


this gigan- 


28 years 
Yo DEVELOP 
30 "BARGAIN, 


Entalog. Write at ONCE." NOW! 
FREE ENGINEERING SERVICE 


CONCORD RADIO CORPORATION 
71901 W. Jackson Blvd., Chicago 7, Ill. 


Woodworking handbook and catalog 
of HOMECRAFT® Power Tools 


Shows how you can have a complete 
home shop without spending a lot of 
money! Gives you useful information : 


Plan for woodworking bench. Han 
hints oo using a band =4 
Charts on screws, bolt, board measure. 
Dimensions for powersool "stands, 
Method of ealargitg plang and draw: 
Nemes af beh 


‘saw. Reference 


ipful books. Get 
HC-1t 
‘Ask us for your Homecraft dealer's nome. 
DELTA MFG. DIV., 683H E. Vienna Ave., Milwaukee I, Wis, 
FREE 


LAW :::: (al 


Write today for FREE 48-page book," THE LAW-TRAINED MAN,” 
which shows how to learn law easily ia spare time at ho 
through the Blackstone course prepared by 60 well-known law 
‘We furnish all material 18 


authorities " 
Modern American Law. library, Many successful attorneys 
among. our graduates. LLB. degree. Moderate cost; easy 


Money-Back Agreement, 
BLACKSTONE COLLEGE OF LAW 


225 N. Michigan Ave., Dept. 120-C, Chicago 1 
‘A'Correspondence Initiation Founded tm 1860 


Fist tool of its kind—todn 
‘Bipooth, steady power, ab 
‘ips. Hasy to ha 
1 


dle. Make shi 
models, booken 
jewelry, Grinds, dls bal 
, ‘engraves. on metal 
Wood, plastic, glass, leather 
ste. 451000 F'pm. AC oF DC. 
We 12 on. With 7 accessories 
$20.50. incase with 40. ne- 
Cessories $27.50. At stores oF 
Sent postpaid. A fine gift fora 
friend or yourself. CHICAGO 
WHEEL & MPG.CO.1101 W, 
Monroe St.,Dept. PO, Chicago 
PU, Free 82-baxe’ manual 


LELAND ELECTRIC 
GEN ERATOR 


60 cycle, 1 
comparable 


‘by Bank Draft 
HOPFER & COMPANY 


Freight Prepaid 
Hi = 3120-A E. 14th St., Oakland, Cal. 


In USA. 


$125 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATORS 
SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight! One hand 


operation! Money-Back Guarantee of 
Superiority, Write for full details, 


THE GOLDAK Co. 


AIR CONDITIONERS $149.00 


ous Pleasantaire model 2005; PB, Used but in perfect op- 
rating condition. ‘Good ‘for many years of ‘service, Cools 


orteare 
own 


‘Yen ac Gel f prot are witng to be to 
iS form 


‘tule IDEAS. Det NOW =e fw! 
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$$ SUCCESSFUL BUSINESS $$- 


ponel roce ott Taste 
arg ni WONT stones int pon 
Sat Sane ean Tae es Tse 


COAST INDUSTRIES, 1505-9 West Manchester, 


RIGHT 1M YOUR OWN HOME 
FULL OR SPARE TIME 


a this new 


oat 


les 44, Cali 


comics un 
PRACTICAL * SAFE * LOW COST + TRANSPORTATION 


New. low cost transportation. Practical. Safe. A pleasure to 
rive, Home assembly keeps cost low. Just bolt together our 
factory built units, Immediate delivery. Send 25¢ for detalled 
clreular with large picture, 4-view drawings. price of all 
parts. Or send for actual Assembly Book with 42. photo- 
raphs. blueprints. drawings. sketches AND above literature 
all for $1 (refunded first order) 


MIDGET MOTORS MF! 


REAL ENGINE VALUE 


‘A miniature 
% 


‘For NEW MAMMOTH WLUSTRATED 
26 Se"rnouskkos oF 'nouay Trem 
thes: Devt 


NO LONGER A MILITARY SECRET 


Daring the war, simply by water injection, up to 600 
ter 
Jec 


‘Ask Your Hardware Store for 
FULLER'S 
Unbreakable Amber Handle 
SCREW DRIVERS 


me. 


yeaa a fl 


‘+ most popular line of moderately. 
screw drivers! Wide ronge of sizes 


CURIOUS? 


ps 


Sour dealer avo < 
BRAUN-CRAFT “hovat‘oan: mich 


SAVE MONEY 


build your own 
SMITH COMPRESSOR 


Now, use the world-famous Smith Air Com- 


pressor to operate rock drills, paving breakers, 
spray guns, sandblasting. etc, at low  costi 
Just order ‘the Smith Compressor Head ai 


Accessories with complete instructions for 
sembling. All you need is a Ford Motor a 
shop facilities,” Capacity 60 cu, ft—ample 
power for most compressor jobs. Pressure up 
to 100 Ibs. per square inch. Head equipped 
with high speed compressor valves; auto- 
matic unloading and idling. 


Waite GORDON SMITH & CO., Inc. 
TODAY! 405 College Street, Bowling Green, Ky. 


Leal OCTANATOR 


Patented throughout the world 


For Cars, 
Trucks, Tractors 


The Garda OCTA. 
NATOR. is easily 
installed in place of 
your present air 
Hit 


1. MORE HORSEPOWER 
Greater. acceleration for 
overtaking. 

REMOVES 


}. BETTER CARBURETION 
Internal cooling. 

7, EASY STARTING 
Spark plugs always clea 

8, NO EXTRA WATER TANI 
Fed by radiator—not 
hand operated; no mov- 

‘Wertype air cleaner. ing parts, 


‘OPERATES FULLY AUTOMATICALLY - NO WATER TANK - NO ELECTRICITY 
* Standard equipment in many State and City 


lice cars. 
+ Frousonds of enthusiastic users. 


‘Ask your dealer for the FREE Octanator Blue Booklet 
(or mail this coupon today. 


valves, spark plugs. 
NO MORE KNOCKING 
‘Smoother performance. 
|. LESS GEAR SHIFTING 
‘More miles to the gallon. 
BETTER AIR CLEANING 


‘American Octanator Corporation 
eduscial Tras eiiding 
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FASTEST PLANER inthe gVORLD 
at this Low Price...§ 1952 


_-§ profits! 'ELSAW Bower wolf-tecds at 24 feet ner 
an aie iced surfacer 
tlie te to Planes 


Ee 


inexpensive 
for pacing til operations ln 
abbeting Grooving, Matehin isa 
y 12 t. planer provi 
iano Nom fertGCER 


Sonsational offer! 
iaory Ae FORCE STYLE- 


tithe’ 


Kansas Cty Ma, 
ELECTRIC SHEAR SHARPENER 
OVER 50,000 SOLD—IT MUST BE GOOD! 


STUDY AT HOME for Personal Su 
and LARGER EARNINGS. 39 years 
pert instruction—over 114,000 students 
enrolled. LL.B. Degree awarded. All 
text material furnished. Easy payment 
plan. Send for FREE BOOK NOW— 
“Law and Executive Guidance.” 


Send for our | GREATEST SUN GLASS 
VALUE IN AMERICA 
SURPLUS While 12.000 pr. 
CIRCULAR 


Thousands were sold “Pull siz AMERICAN EXTENSION SCHOOL OF LAW 
24k G. P. rims, pearl sw'tb’ nose Ave Chicago 11, Ml 
pe. Opthalmic ‘grd.; with es. 


SIOUX FALLS SURPLUS STORE 
113 N. PHILIPS SIOUX FALLS, 5. D. Buy Direct From Factory 


Save 20% to 30% 


CARTWRIGHT’S iL 
TRU-CUT TIN SNIPS CANVAS COVERS 227 = zs 


dition. Originally made for t 
Easiest cutting tin, snip. fogetier. make. 


UTICA TOOLS. 


FOR MORE TOOL MILEAGE 


i. Siay” Sharp Lor 
tive Years of Serves 


Adjustable Steel Wrench 


J. CARTWRIGHT & SON | UTICA DROP FORGE & TOOL 


Maloga oer Pee Calitornia UTICA 4, NEW YORK 
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JUST OUT! HARD-TO-FIND BRAND NEW PORTABLE 
a 


RADIO ANTENNAS 


Gov't. Surplus as used on Army Tanks 
Telescopic—Rust | Proof—have tremen- 
dous pick-up. Ellminate dangerous wiring, 

NOISE FREE RECEPTION 
$13,50—9 Fr, sss Now $3.95 
(2 seroma) eit, clamp” Nat La 


FOR 
HOMES, 
BOATS, AUTOS 


Exceptionally 
Fused. sections. 

Handy for camping, 

‘iso Useful for trans 
multting, FM. & Tele- 
Vision 'Seis.. Bach se- 
‘rely packed Easy to in- 
QUANTITY LIMITED 
ORDER TODAY—Mall chock or 
Money. order State. Antenna de- 
sired. All pric 


$12.50—9 FT. ALUMINUM 


$12.00—7 FT. SOLID 
BRASS Now $3.45 


RADIO HOSPITAL 


SOLVE DIRECTIONS 
As You Drive With A 
HULL AUTOMOBILE COMPASS 


‘way to keep headed 
fo drive by accurate. 
tomoblle ‘Compass 


a FREE for Trailer Builders 
Satety- Engineered 


+ TORQ-LESS AXLES + BULL DOG MITCHES 
AND PARKING JACK LITERATURE 


HAMMER BLOW TOOL CO. 


27 + WAUSAU, WIS. 


EVINRUDE Catalog Free 


Describes complete line of 1948 Erin. 


REIT Eo 
fh, koa 
recht tira De 
See enee ot 
eee emer wean, Stee 


eta, Profusely’ Mlustrated 


S EVINRUDE MOTORS 
=) S0A2 W. 27 St, Mibeaubee 8, Win 


© WINDPROOF 
GHTWEIGHT 
© LARGE LAME 


Ashley F. Wed ne, Dept. 16-4, 2068 dessamine St, Caemest 25, 


REMOTE INDICATORS 


(For use with Remote Weather Vane Indicator as described 
in POPULAR SCIENCE, p. 180, March 1948.) 


position indi 
f one unit is turn: 


to the same position. Operates at any 
distance with only simple electrical 
connections in between. 

Brand new units manufactured by 
rol Electric, 21%" diam. by 31%" 
with threaded shaft and nut. 
Pair operates with capacitor on 115 


volt/60 cycle AC house current. Ca- 
pacitor and complete instructions 
included. 


DUBIN ELECTRONICS CO., 


oot. ‘Dox 88 Corona, M. Ys 


SURPLUS 


ARMY 
FIELD PHONE 
Cost Gov't. 
$38.50 


aeaeetwe 
sare tee 
wariue Eee is 


i 
tach $9.00 eselver de 


TELEPHONE AND 


ee ach inst, 
REMOTE CONTROL pemotEe CONTROL 
mM-12. Has Nae 


Jacks for 
Mike and 
Telegraph 
key, bell and 
magneto 
trol and dec- 
er's control 


Each $16.00 


TELEPHONES and 
REMOTE CONTROLS 


TELEPHONE AND 
REMOTE CONTROL 


Excellent 
reception 
fo Somiles 
No exter: 


Same as the 
rewt-12, but 
Inger and 
better! Tas 
S Jacks for 
telegraph 
keys, ‘micro: 
phones, re 
Selvers’ and 
phones 
pack with tubes, transform- 


Each $22.50 


FORTUNE & SHAW 


2250 McKinley Dept. PS-8 Fresno, Callt. 
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E 
0 


| 
CATALOG 


Lifayette Radw 


100 SIXTH AVE. * NEW YORK 13 


LAFAYETTE RADIO, DEPT. KHE 
100 Sixth Ave., New York 13, 


Please send me your tree cotolog. 
Name 
Address 
City 


7 x 50 PRISM 


BRAND NEW 


© Uitra-precise optics, made 
ied suainat moisture mad dust im 
fea, Money-back guarantee. Imme- 

ying Co | 


rx specications, 
ight-wolght aluminum bod! 


late deltvery. We pay the 


The Modern PLASTIC 
for lasting Home Repairs 


paid (in US.) for only $1. Full 
money-back guarantee, order now. 


DONALD DURHAM CO. 


WU wor sunt 
STICKS ano STANTS Py 


BINOCULARS |“ 


Box 804-T, Des Moines, Iowa 
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If Ruptured 
Try This Out 


Modern Protection Provides Great Comfort 
‘and Holding Security 
Without Torturous Truss Wearing 


An “eye-opening” revelation in sensible and comfortable 
reducible rupture protection may be yours for the askinj 
‘without cost. oF tion. Simply send nay 


WOODWORKERS . 


constantine MASTER MANU 


5 PE this e 


POPULAR SCIENCE 
Dept. 68, 353 4th Ave. New York 10, N.Y. 


Be the fret to sell amazing, new 
& GLOW IN THE DARK house 


«CO! eating 
ADIOACTIVE MINERALS 
mane ees lek ong ty 


operated. 
Sttivens Simply smiteh "on — 
licks in headphones indicate pres- 
fence of radioactives. Extra sensi- 


the, et rappel a. ger Casertesd 
EO anf eores complete with [ Gerdoapaeonee 
headphonen. probe, batlerca and |*Oc prosecTIe 
Manal For prospecting and mining |°MINERAL LOCATON] 
Gperations, Wate for deals and | HoSnfaL WORK 


Price, Address Dept, 2 
OMAHA SCIENTIFIC SUPPLY_CORP.. 3623 LAKE 


+ inoustR 


Engineers All Metal Army Type Hand-Sighting 
LEVELS = 7; 
$2.00 cision SE a iy 


Quaury 


WHEATSTONE BRIDGES 
Hortable, Une, tn exzallent condition, Manulactrad by 


Philadelphia. $4 Q. 


ewe and used guns, 
Binoculars and “powder Aosks: 


PUBLIC SPORT SHOPS 
11 5, 16th St., Phila, 2, Pe. 


‘Send 25¢ for cata 
ammunition, 


THE IIAMOND <> MF. C0. 4 | $4 


BUILD “EXTRA” 


SPARE TIME PROFITS! 


Free ts 


THE NEW OCTA-GANE water 
INJECTING CARBURETOR GIVES YOU 
BETTER MILEAGE & PICK-UP 
MORE POWER & MORE PEP 

CLEANER & COOLER MOTOR 
New OCTA-GANE it the arly water impacting 
carburetor enginesrad on the Venturi Principle 
Only $24.25 complate with lamb. Sand ony 


CONTINENTAL CARBURETION 


DEPT, aP, 454 STATION A, RICHMOND, CALIFORNIA 


DEALERS: W 


letterhead f 


Only 
$4485 


ing 
MOTO-SANDER 
AND. POLISHER 


TOM Comuens 


‘THE “EVEREADY” NO. 950 FLASHLIGHT BATTERY 
OUTLASTS ALL OTHER BRANDS! 
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PU Sm Wyn pay (AIR COMPRESSOR 
AT HOME... PISTON TYPE 


Like John Lehman, Who Saye: 


Yes: capable men like John Lehman mee 189 04 
will find an outstanding opportunit 
‘with Fyr-Fyter. You can be your ows 


Price only 


Yat 
REDUCING 
VALVE & 


in your own town and 


‘WITH UNLOADER 
125-150 Ib, 
Uses a to 


foal Beat 


& BELT SANDER .faer, 


Save time and effort... use American Port 
able Sanderplane! Handies more work and is 
many times faster than a hand plane— well 
balanced, powerful, efficient, W rive forderails, 


AMERICAN 


feck ith ‘ee iki onto 
Some wate or ey 

‘THE TOOL ‘cHEst 
0, Bax 327, Barnum Statin, Bedeepet, Cone 


= MIDWEST BUY-ANYTHING CO. 


"MUFFLERS 1520 Locust, Kansas City, Mo. 
STEELS and ALUMINUMS| | 
with a motorboat tone 


> oeatens WANTED _ ore guoronteed for life of your cor. 
SANDEE MUFFLER CO. 


BOX 296 LA TIL, LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE., LOS ANGELES, CALIF 


ee SETS THE PACE wis 


2 HP. Mot nd sport mater 
oct mu 
te 


more than erdinary 


Powell MANUFACTURING COMPANY coBtfSn"aur. 


262 rorutak science 


Plastic Coestets EMBED REAL FLOWERS 
in WEW Magic PLASTIC 


and Tiles 


ts at low 
temperature. No train- 
Inarng tools required. 
Order big 20-P ROM 
Casroure BRIT today. 

Contains, everything to et started. ab once 

Pay postman $3.50 plus postage, C.0.D. foe 


THE CASTOLITE COMPANY, Dey 


Our Finest Precision’ REBUILT 


MOTOR BLOCK 


ASSEMBLIES 


Sold purest or r Exchange 


‘oure, exer. | oLDSMON 
{62.50 130.00 

35:47 8 cyt: to.o0 100.00 | 32-7 § 

DE SOTO om 

34.47 6 ey. 162.50 130.60] 55. 


60 HP. JEEP Engines| 


Recondition, 


Clutch 


FASTER PICK-UP 


SMOOTHER 
Moron 


MORE MILES 
PER GALLON 


SAVE TIME, WORK, MONEY! 


St “DU: LAW 


and “PEPPY PAL” TRACTORS 


‘These rugmed walking or riding tractors are 
ideal for farm, truck garden, orchard, poultry 
farm. Operate on a few cents an hour. A 
hid can han 


fosy and 
Cheap te 


be 98 to Gein. wide, Bae. plant 
Mand sor electric starter. Walking 


5708 FRONT ST. GALESBURG. KANS. 
LS EME 6sPs NORTH 41H ST., COLUMBUS, 0. 


‘chorge 


New ID Hercules 6-cy. Engine "t / “Ee 


psq-s0n.aXi 
Esch 


65 KW. 225 Volt D.C. GAS ELECTRIC’ 
GENERATING UNIT 


RECONDITIONED! 
Equipped with 6 cyl, RXLCT 
HEMCCLER' 


1919 Archer Ave. NE Ve 16, Il. 
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U. S. GOVERNMENT SURPLUS 


It’s Kester for 2 WAY S 
Real Soldering Efficiency NaN INTERCOMS 69% 


BRAND NEW— 
GUARANTEED 


ORDER TO-DAY —Snonisoraeee" 
TRANSEA CORPORATION 
4 588 


HATO 'S: Simplif 


Bes the hooting shor 
It’ EASY! Sas hoessca eiSiieer ll ecw pleas 

Ss Ss es 
. 2 deck spor trailer. Seep-by-seep in 


Serutions and complete bl of mar 


FCONOMICAL! Sze 
eae 


Kester Cored Solders — 
Acid and Rosin Core—are 
the choice of all home and 
hobby craft workers for 
clean, fast, and efficient 
soldering. 


KESTER SOLDER COMPANY 


4254 Wrightwood Avenue, Chicage 


SERS AASAS sq 


Sern oe hen Els ta 
Sipe Fi 


June the, thing for, ome, and. Shop 

‘Animated and Revolving 
Bisplayt, Revolving ‘Antennas, 1 
Prodiictlon ‘work. 5 


‘A GENUINE 


\\, Hookah-Turkish Water Pipe 


inany one of these standard ‘ratios: 


tHe OHIO GEAR co 


CLEVELAND 10, OHIO 
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Boll-Bearing SPEED WHEELS 


400 8, 2 piptireand tubes1259 
10 x 275" Hollow Core....3675 


90 
‘spot welded... $2.80 
Tug base @ 0 
00 bolted wheels $4.75 ea, 


BROWN TOY” COMPANY 


H 
H 
: 


13. Ho. 80 Accessory Set 
iE CATALOG. 


FoneboM eiEcrhic 60 Dept F108, 71 Park PLN v7 


9 HENRIETTA STREET 
ROCHESTER 7, N.Y. 


crosman Arms Co,, Inc. 


ICELESS ICE! 
COLDER-CLEANER-CHEAPER 
Complete formula, instructions, 25c. 
DUFFY, Box 523-8, Covington, Ky. 


in your shop with this new 
er King band saw. It's smooth, accurate, powerful, 
solid ‘weighs 135 pounds! 14” x 14” precision 
ground table. Cuts to center of 24” circle. Saw wheels 
turn on 4 ball bearings, Blade is guided by 4 Oilixe 
bearings—supporced in back by 2 ball bearings. Here's 
‘4 quality cool you'll be proud to have in your shop — 
built for years of service. Send for new free literature, 


ATLAS PRESS CO. © Kalomazoo 130, Mich. 


‘859North Pitcher Street 


DRILL HOLES IN CONCRETE 
IN ONE-TENTH USUAL TIME 


THE BULL BUFFER 


BERTRUM D. ENGINEERING CO. 


3034 Main St. * 


ful, ‘professional work— 
ttachment for your hend drill, And 1 
more thon poys for 

your 


leom Tike new. 
The Bull Buffer fits ony chuck on on electric drill (or 


floers, woodwork, furniture 


flexible shoft). It's eosy to use—the only buffer 
turn ino complete circle while you hold your hand drill 
stotionory. Reacher oll curved ond We 
Pocked with power, built with life 

ed, 


Tonnet, $1.25; 
0c each.) IF Sour 


ct one ake DD 


Dealers, Write for Information 
Kansas City, Mo. 


aucust 1948 265 


Sensational SHAPER CUTTER 


For Endless Molding Contour Designs 


‘Employs exclusive double natched sets 
of fall 1” and 4a" 

‘Sutomaticall 
Rotel 


‘spindle on drill press or | 
Complete with 3 sets of 
japeed Tool Steel Cutters 


TOOLS FOR USE ON ALL DRILL PRESSES 
ROTARY WOOD PLANERS. ROTARY SURFACE SANOERS 
ALL-METAL SHAPER FENCES ‘DRUM SANDERS 
SPINDLE ADAPTERS AUXILIARY DRILL PRESS TABLES 
BARRON TOOL COMPANY, INC, 
270 Architects Bld; ich, 


BARRON sc 
RUPTURE- ~EASER 


NG AUTO LIGHT 


h the wind, The most beautiful 
‘Blue. 


frome 
| RHEUMATISM? 


\ARTHRITIS? NEURITIS? 


ty pr WHY dup aod eats tel ot ampasay 

feliel Delay may be 

LEARN ABOUT SPECIALIZED TREATMENT 
‘ontard wall 


wool pluscl gives exellent rsh! Turns easily on 


ANCIENT 
gsronne > ON Ec 
Beautiful in grain and color. Permanent stone.Cuts 
with pocket-knife. Rivals jade. File,sandpaper, steel 


lathe. “We Endorsed by Pro} 

KITS#1.60 642.60 RPA, East of Miinsipg River. srerenons 
NOCO.D VARIOUS SIZE STONES AVAILABLE. Send for prices. |B 
Fax CASTURN SCULPSTONE CO. 158 E780 Street, ew Yor 15. KY 


ADDING ee 


Say You Saw 
It In Popular Science 


WORLD’S LOWEST PRICED 


ICED 
5 ol ae 
= wi 


No MOREY 


YOUR OWN POWER TOOLS 
| BUILD 7 > vittine ARBORS $6.95 


= | Pome Repairs} 


WEW BOOK 
MAKES IT 


EASY! 


NOW you can save up to 
SS 50° on household repairs 


on epuanale pti 
| Only $429 Sine Boe 
mly $449 ae id 

| int Wb Toots! Hare you tt Bad ryt you teed 
uta Ke asset ele ser, 

I Gaction aad exterior painting. plumbing, wiring and 
cree Parting, Means, Mane sa 

Le oe oe 


[1 TINKERING 
With TOOLS 


me fepairs $0 easy t0 mal 
Never before have 0 many money: 
hundreds of pictures—been packed into one bi 
pase cloth-bosod Delete volome to sel foe ONY, 

1A book this big should cost $3.50 or more! 


SEND NO MONEY—ORDER TODAY 


Mail your order now. and pay postman on delve 
ONLY $1.49 plus shipping cost. {afte 7 days" FREE 


ving helps—plus 
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TRIAL you tre‘ completely said, retun_ book 
and we'll gladiy refund every cent. Write to: 
POPULAR SCIENCE, Dept. 88 
| 353 Fourth Avenue, New York 10, N. Ys 


AUTOMATIC RETOOTHER 


MAKES NEW 
PROFITS 


Cuts new teeth in 
SO seconds! Any size 
4 to 16 points. Old 
teeth fall off as 
chips. Easy to op- 
erate. A perfect job, 


SPECIALS FOR 4485" 


Thousands of Ports 
wen toe sear UCKS 


Darts for ail makes and. models, 4x2 = 
‘Seals ost and 6x6. All moaels from ¥« ton 


VALUABLE BOOK 


se 25C 


Coott rices for Sow 
Shop Services. 


BURR MFG. COMPANY 2. Norse cai: 


TROUBLE LAMP 


All high-quality rubber. 


me i md 
nvil action gets teeth, 
Galtgrmly.” No" tooth 


rt 
Inches square and 10 inches ‘veiween wheel mounting fanges, 
Sia. width. AN EXCELLENT BUY. 
Wheels. .$40.50— With Dual Wheels, . $9.50 
FOR INTERNATIONAL TRACTORS 
MODELS TD-9 AND TD-14 
A 28,000, 1b, Winch with 3 speed power. take-off shaft, 
joints and ateachin for front mounting 
Shipping weight 17000 tbs. Onl s250°° 


FACTORY REBUILT DODGE & PLYMOUTH 


é 
(© Made for heavy duty. JEEP ENGINES BLOCK ASSEMBLIES 

2 Beringer” opmoves | | |mnu tttect Yt oo] ROCK, ASSEMBLIES 
* Bs | |stats” $195.00] 23, s0 here aye 


Sturdy rust-resisting cadmium 
plated metal reflector guard will 
fake bulb up to 100 watts. 

with A. 


Reembiees,. $125-°° a $115 
3695 


1901 TROOST KANSAS City, MO. 


U-BUILD-IT 


TRAILER COMPANY 


supplies oll ports to size 
for quick, easy ossembly 
of complete metal trailer 
body—Roof Caps, Roof 
Doors, Compl 


: tS $00 
Send 25 (coin) for ttustrated literature, SET | Otis 

MARINE MART, BUFFALO 7-A, NEW YORK um 11 ,Etkhrt Ind. 

ARE YOU INSTANTLY 


A OWET cont Ses toe 


SMOKER 21155 navison shoes on frontnce Coltoie ie" inbustnied beet 
JOHNSON MOTORS, INC. Oe ustentn toower 


NATIONAL 
DISTRIBUTOR 


DEALERSHIPS AVAILABLE for this new, low cost MUSTANG motor- 
cycle . . . for economy of operation, maximum safety and breath-taking 
Performence, it's MUSTANG! 


Write: JOHNSON MOTORS, INC., 267-B West Colorado St., Pasadena 1, Calif. 


PAINT SPRAYER 


WITH ELECTRIC MOTOR 


DOES ALL ORDINARY 
PAINT SPRAY JOBS 


Positively unheard of 


Uses 
Lacquers, 
Varnishes, 

) Paints, Ete. 


Rosy 


order today 
if C.O.D. send a 


THIS CHANCE 


Pumps liquid up to 3.G.P.Mt 
Pressure up to 200 Ibs. per 
Sq. ia. Dia, 


‘and keyed 
Only $3.50. 


Ress enotal 
EASY TO 


A DYNAMIC «~~ 


WELDER ci tres 


Super 
Charged 


fe operati st sli a ‘additional cost; * 
imate wares Ing heat tare RS 
rome 1 


y St 


, 
Now York 7 NY. Dept. SPB 


MICHAEL STAHL, INC. 
60 ‘POWER TELESCOPE $2.95 


Fre, teteneanes inom, 2 iarent oem 
NEW! a wen ROand 85 


poms 
THE SPEED CORP. 
‘2025-8 N.E Sandy, Portland 12, Ore. 
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It's Powered Best When Clinton Powered 


CLINTON MACHINE CO 
CLINTON, MICHIGAN 


DOUGLASS Steel-Pack MUFFLERS 


For All Makes 
and Models 


V23 CRUISER 


0. : 
Fiah,WATTRRST, A T.59,8. 


Now . . . you can quickly and easily 
Modernize Tables, Sink Tops, etc. with 


_ POLATEX PLASTIC TOP 


xs 


COMPASS 
SCALE 

T-SQUARE 
PROTRACTOR 


"© “Kis quantity eetees 


Detroit 3, Mich. 


GENUINE US.60VT. 


AR SURPLU 


EAW. 


Just released from confl- 
tial material listed 


TABELL ecu mncsitne 


Every Driver Needs... SP, rend. 


WANDE. $5.95 


> _. Finger-Tip Gas Control 


TRANS-CONTINENTAL IND., Dapt. PS: 


NO MIXING 
NO HEATING 
NO CHILLED JOINTS 


100% woot, 
RAKES 


ARMY PUP TENTS: 
Used, but perfect, 


A ty only 


FEED eansiets 


incleding povtoge ond wrapping) to 
‘THE FRANKLIN GLUE CO., COLUMBUS, 15, 0, 
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Sold by dealers throughout the U.S.A. 


The HOME 
CHEMIST 


‘A new book which shows how to 


ends of ms 

periments and tests, 

le, pointing the way 

to research and new discoveries. Many diagrams and 
Mlustrations. Full cloth bound $1.49, 


POPULAR SCIENCE MONTHLY, Dept. 88 
353 Fourth Ave. New York, N.Y. 


ROYAL COACHCCO.,INC. 
Dept. PS 
Hastings, Michigan 


Write For Cotolog 
DWINNELL CRAFT SHOP @ Dept, P5 848 Elm Grove, Wheeling, W.Ve, 


NEW, SELF-CONTAINED 


sPRAV UN ioe 


22 MOTOR Wo SoHE Yo POMP 


want 


> CLEAN. 
Rove: ‘and Ami 


esut JAMIN HAG: 
wa Wire co. sii 


me’ BENJAMIN vast 


iS PIONEERS - LEAD 


ERS 
SEND FOR FREE FOLDER OF LATEST MODELS TODAY 
REAL GUN for PR 


Petters. Waive AT ONCE. 
MARION ST.. ST. Li 


Say You Saw 
It In Popular Science 


ALP Spacna eae 


seme AG 
ky 


for free booklet describing the ill effects of tobacco. and 


Say You Saw offs SAFE GUARANTEED  treximent, A ‘perfect proven 
. GUSTAF H. GUSTAFSON Co. 
It In Popular Science 2325 E. Vickery Blvd. Dept. sf Fort Worth, Tex. 


= b> 
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POCKET "= RADIO! 


SMALL AS A PACKAGE < OF CIGARETTES ring” holed sive sie eck 
EDI Uses NEW Type x00 


NO TUBES—SATTERIES OR ELECTRIC “PLU 
Sower' crystal diode, ONE YEAR SERVICE GUARA 


GUARANTEED TO WORK <i eine.‘ 
Te aa ee 
SEND. ONLY $1.00 $3.20 blur £8 foes om selva crsend ONLY 


‘plete Ready 
to play! Marvelous gitt tor children or grownups; Bargain priced! Order Your Pakette Radio 
ow! (Foreign 35.00 U. 5. Cash) 


MIDWAY SALES COMPANY, INC., Dept PPS-8, Kearney, Nebr. 


TURRET TOOL BLOCK 


Square turret indexes within .0005". 
Rocker adjustments provided for tools. 
‘Mounts on cross slide. Fits current mod- 
el South Bend Lathes, adaptable to. 
‘others. Write for dimension sheet. 


456A E. Madison St. 
‘South liena 22, Ind. 


» NEW BARGAIN CATALO 


IT’S FREE. Now ready for 
Thousands of Govt. and 
Surplus items. For the home, 
try and farm. Machinery, Motors, 
Hdw., Elec. Supplies, etc. Write to 
MIDWEST SURPLUS SALES CO. 
2531 Indiana Kansas City 1, Me. 


‘Surevus 
or 


SAVINGS 


753) INDIANA Ave 
KANSAS CITY 1.0. 


REYNOLDS CIRCULAR SAW GRINDER 


* FOR JOINTIN 
[mee ) SUMMING * SHARPENING 
VAL. TYPES OF CIRCULAR SAWS 


— WRITE FOR CIRCULAR 
f=), REYNOLDS MACHINERY CO, 
CO 303 EDDY ST., PROVIDENCE 3, R. I. 


Cony, COMFORT SUMMER and WINTER 


nos All Kinds, all slzes, from the one 


nt, Scooters, Sean Bex Racers. | 
ing Carta, Baby Peas. ste. 


te 


DISHES, TOYS, ETC. 


It’s clear, water- 
proof, flexible, 
durable. 


DUCO CEMENT 


Lawn Care ~! 


Each issue is “chock full” of tips 
on how to keep lawns sparkling green 
ond gives practical methods of control- 
ling crab grass, brown patch, ants, chinch 
bugs, grubs and other summer lawn 
enemies. For your lawn’s sake, send 
today for a free 2-year subscription, 
no obligation of course 


OM Seals SONS COMPANY 
216 Fourth St., Marysville, Ohio 


aucust 1948 271 


SPECIAL BARGAIN 


USE YOUR ELECTRIC DRILL OR DRILL 


PRESS TO POLISH, BUFF, CLEAN RUS 
SHARPEN TOOLS AND SHAPE ALL METALS. 
COMPLETE 00 
KIT $5: 

Worth Many Times This Special Price 


Oeecc 
fl Gratin % 


m Deon \| te ‘ 


Kit consisty pf 5 assorted t4> ghank mounted stones 
1a vy x 4 emery wheel, 1-8 x 1/16 x %4 cut oft 
143% 1/16 » 24 cut off wheel, 1-2 % 34 4 14 rub- 
inded wheel, ‘1-1! x 24, wire wheel, 1 wire end 
Brush shanks Lea's * x 4 ‘tele bobs T arbor with Te 
shank for bobs ‘and 5 assorted high speed rotary fles 


ne 
SID TOOL CO. 


The HOME 
CHEMIST 


A 


uable, pointing the way. to Fes 
discoveries. Many diagrams and illustrations. 
Pull cloth bound $1.49. 


OPULAR SCIENCE MONTHLY, Dept. 88 


353 Fourth Ave. Mew York, N.Y. 


‘WARD'S NEW LIQUID 


BIO-PLASTIC KITS 
COMPLETE with SPECIMENS! 


For Home-Hobby Use . 
“5 It’s Fun! It’s Easy! Mab 


ee Famous 
serves the scientific field ix now av 
hobby use! Nature sp 
you ean embed 
lured obects. 
SENIOR Kit, 
Send 
trated pamphlet available. 


WARD'S Natural Science Establishment, Inc 
3000 Ridge Road East, Rochester 9, N. Y. 
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How To Get THE MosT ouT 
oF YouR HOME WoRKSHOP 


HIE#s how to DOUBLE the use and enjoyment you get 
from your Home Workshop! In this brand-new book, 
experts reveal Know-how knacks of woodworking craftsman: 
Se that will eb you to bud rite, make money: 
Siving. home tepaits "and. improvements, enjoy. scores 0 
“Aiittonal workshop hobbies! Covers use of all hand tools 
Sid jgsave, lathe, drill press, circular saw, finter, sander, 
Bandsaw, carving’ motor, grinder, planer, ‘shaper, et. 690 
iiarations! Order this Nik. hanome workbench manual 
now * Pay postman only $198 plus postage when book arrive. 
(Or, if you want Special DeLuxe edition, Buckram bound, 

ta brilliant aluminum foil, pay’ $2.73.) Use ie @ 
weeck, Then, if aot fully convinced it can DOUBLE 
the value of your Home Workshop to you, you may retura 
it for refund Of every penny t Send in the Order Form now! 


MAIL FREE-TRIAL COUPON NOW! 


| Poputer Science Publishing Co., Dept. 
1 555"Fourth Avenve, New Yerk 10, 
Sco mc Hew te Get the Most Out af Your Home Work. | 
shop. | will pay postman price checked plus few cents post 
1sge%ihen bouk arrives. I not 100% satished, T may recurn | 
[Book within 7 days for full refund. 


1G Detuxe taltien, Buckram bound, stamped in 
| 1D Reguler Edition, cloth bound, 


Citys eeesercaccereene zee ees Zoe. «5 State, 
1D Check here if you sead remittance now, and we will pay 


stage. Same return and refund privilege. 


spire 


INSTANT ee 


NO CURRENT OR BATTERIES USED 4950 post 
= palo 


1948 PATENT 
AGENTS 
WANTED 


‘Tgeide, Sim: 
and Pristol 


ea 
mid “Eieseng belt 
SAMPLES FOR AGENTS = erat, 


RE SS i REE oli 
Maxe Money IN REFRIGERATION 


eid return in 5 ape for full refund if not satisfied 


Sazs"BRUNNER CO., UTICA, N. Y. 


azing 2 ford Offer / 
oe ar Withunsr2 WIPE 


al AUTO ENAMEL THAT 


il A POWDER PUFF/§ 


LUSTR-WIPE New 
Auto Enamel and 
DURO Auto Body Solder 


AT ONE PRICE 


ONE QUART OF 


uns WIPE 


PAINTS YOUR ENTIRE CAR 
Anyone Can Do a Beautiful Job 


NO BRUSHING 
NO SPRAYING 


Sun BEIGE (To 
NO MASKING SEND No MONEY! ORDER TODAY! 


NO STREAKS 


—==\ DURO Puastic METAL BODY SOLDER 
i FIXES FEND 


166 W. WASHINGTON, DEPT. 67, CHICAGO 2, ILL. 

gts. of LUSTR-WIPE Auto Enamel at $3.95 Gt 
With each quart include a can of DURO Auto Body Solder AT NO EXTRA COST, 
cotors___ _  NAME_ 


ADDRESS__ 
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LEATHER 
CRAFTSMEN! 


The famous 
BERNARD 

Belt Punch (Lodi 
and Paragon 
brands) now 
available again. 
‘The standard 
for years! 


As your local 
hardware store. 


Sargent & Company (Schollhorn Div.) 
87008 Water St, New Haven 9, Conn. 


REGIONAL ALL TERRITORIES | 70 Lope 
DISTRIBUTORS 
WANTED 


ABC OF AVIATION 


Now you can own this famous work on aviation chac has 
ders! Big sections on private plane 
clon, inacruments. Special ses of 

tore han ’230 aircratt. 598 pages, only $1.98 

POPULAR SCIENCE 
|. 353 4th Ave. New York 10, N.Y. 


1910 CLASSEN BLY 
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fansiys FOUNTAIN PEN GUN 


fosiopinan F 
man 
or beast (1 


2. pectty 


Treasure and 


LOCATORS 


unsurpassed in efclency, 
Tighrfcieht models Mi 

eas Selene Grea 
Free Inoratare. Dep 


Plug Locks in Outlet 


Tue electric cord of an iron or other ap- 
pliance can not be accidentally pulled out 
of the wall if this locking plug, developed 
by Neoline, Inc., of Los Angeles, is used. 
Just press the plunger, which is attached to 
a sliding wedge, and the plug prongs are 
forced against the outlet contacts, locking 
the plug. A tug on the plunger unlocks the 
device. It is made of Neoprene ®, a com- 
position rubber, 


This one 


TT4U-PC6-6PPJ 


SAVESS 


in WAR SURPLUS... SENSATIONAL VALUES 
at “GADGETEER’S HEAVEN’ — raé'worto's tancest SoppLy 


Aviation Emergency 


Here it ist 
Everyman's 
Favorite 


erfecl Condition. 
While They Last $3.99 ea. 


eee vert THE LARGEST FIRM OF : rane 
PALLEY SUPPLY CO. steno‘ mt’ woes 
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The Hanson family of “I Remember Mama” 
faced the future with confidence—a confidence 
all due to Mama. “If anything goes wrong,” 
said Mama, “there's always my Bank Account 
to pull us through.” 

‘Things worked out fine for the Hansons. And 
they never realized that Mama’s Bank Account 
was Mama’s own myth. 


But the average family can’t be fooled with 
a myth. The average family needs real savings, 


real security protecting them, 


That's why so many families have begun 
to save the automatic, worryless way—with 
U.S. Savings Bonds that pay back four dollars 
for every three in just ten years. 


And to make it simpler still, your govern- 
ment offers you two fine plans for their pur- 
chase: (1) The Payroll Savings Plan at your 
firm. (2) For those not on a payroll, the Bond- 
A-Month Plan at your bank. 


AUTOMATIC SAVING IS SURE SAVING- U.S. SAVINGS BONDS 
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Contributed by this magazine in co-operation with the UM 
Magazine Publishers of America as a public service, ww 


GENERAL ELECTRIC 


150 WATT TRANSMITTER 


COST THE GOVERNMENT $1800. 
COST TO YOU BRAND NEW $67.50111 


SENSATIONAL VALUE IN 
AC-DC POCKET TESTER 


sitive repulsion type meter 


Chuck 
ull size rusked 
fa 


pater a the ACDC 
Model Volt-Ohm-Milliommete 
AC Volts—0-25, 50, 125, 251 
DC Volts—0-25, 50, 125, 250 
Milaapares ACO 050 
Nilliamperes—O to 50 
Otis Fal Scale—100,000 
Ohms Center Scale—2400 
oi 05 to 15 Mid. 


| RADIOMEN’S HEADQUARTERS = WORLD WIDE MAIL ORDER SERVICE!| HEADQUARTERS = WORLD WIDE MAIL ORDER SERVICE 


Bl BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. 8S BUFFALO 3, N.Y. RADIO SUPPLY, 219-221 Genesee S BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. 8S BUFFALO 3, N.Y. 8S BUFFALO 3,N. Y 
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Inside Palomar's dome (left), 800 people gathered for dedication of the Biggest Eye of all. 


I Looked Through the Big Eve 


I HAVE just come from enjoying an ex- 

perience permitted to few laymen. I 
have looked through the eyepiece of the 
largest and newest telescope in the world, 
perched atop Southern California's Mount 
Palo I got a big kick out of it. And I 
think you would have, too. 

The Big Eye was looking at Saturn. Its 
200-inch mirror had gathered the light after 
its 900,000,000-mile journey into an image 
700 times brighter than the view of Satum 
you get with the naked eye. Around the 
greenish planet, for 50,000 miles on either 
side, circled a fantastic smoky corona 

Bringing in Saturn is of course child’s 
play for the Big Eye. Dr. Ira S. Bowen, 
director of the observatory, can now photo- 
graph nebulae six million times farther out 
toward the fringe of the universe. 

Does that word fringe sound strange to 
you? It should. It brings up the shocking 
idea that there may be a limit to space itself. 
Poking around Palomar, I found a lot of 
questions simmering in the minds of the 
astronomers there, questions that they hope 
the Big Eye will help to answer. For ex- 
ample, astronomers know that thousands of 
stellar systems larger than our own are rush- 
ing through space. How fast do they travel? 
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How were they formed? Are they running 
away from-us? Will there be few left for 
our descendants to see some day? 

Talk to the men of Palomar, as I did, and 
you soon learn that these aren't questions 
that concern the scientific highbrows alone. 
Those lonely night vigils on a mountaintop 
that are an astronomer's life touch every 
crossroads village in the world, 

How? We are entering the atomic age. 
Maybe disintegrating atoms will power 
machines, furnish heat, run steamships. But 
the atom is also the building block of the 
universe. Photographs and spectroscopic 
studies some day may show us how the atom 
formed those distant heavenly bodies. 

“How,” asks Dr. Max Mason, chairman of 
the observatory council, “can you run a 
machine until you know HOW to run it?” 
With the giant telescope, Dr. Bowen wi 
peer twice as far into the vitals of the cosmic 
machine as has been possible in the past. 
And in time more secrets of the cosmic 
machinery, brought to earth by the Big Eye, 
may find application in our day-to-day affairs, 


Caw R Bem 


NEW 
BUILT-IN 


“RESISTOR” 


AIDS 
| PERFORMANCE 


New Auto-Lite Spark Plug Has Built-in “Resistor” That Helps Deliver Smoother 
Idling, Better Radio Reception—Gives Improved Economy and Longer Electrode Life 


ASTO-LITE Ignition Engincers, working with lead- 
ing automotive manufacturers, have developed the 
new Auto-Lite “Resistor” Spark Plug with this built- 
in resistor for improved operation and economy. 
Regular type Auto-Lite Spark Plugs (patented 
U.S.A.) will continue to be manufactured. 


reduces "misfiring. ot lenition perme 
idling and through- — 
out the peed ronge 


on nesisvon srane rive 


Tadlo, radio - telephone, 
radar ond television re: 
ception. (Under 35 mv/m 
from 540 ke, to 180 me. 
at 50 ft.) 


4 Reduces electrode All spark plugs, including the new Auto-Lite Resistor 
gap growth Plug, ignite the fuel on the first peak of the capacitive 

component. However, the Resistor Plug dampens the 

remaining peaks so that radio, radar, and television 
interference is held to an acceptable level. Also, the 
Resistor virtually eliminates the inductive component 
that serves only to burn away the electrodes on 
ordinary plugs. The gap life is thus increased, mak- 

the spark dischorge. ing possible wider initial gap settings. 
aes THE ELECTRIC AUTO-LITE COMPANY 
~ Toronto, Ontario Toledo 1, Obie 
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SOUTH BE 
“TATH 


= 


t.0.b, tecory $486.70 
x 3-1/2! MODEL A UNDERNEATH MOTOR DRIVEN LATHE 
with 1/2 h.p., 60 ey., 115 v. motor and switch. Other 9" lathe prices start at $145. 


The accuracy and versatility of this 9’ Underneath Motor Driven Lathe 
makes precision machining possible in any type of shop. A direct belt 
drive to the carefully balanced spindle assembly provides quiet, vibra- 
tion-free speeds up to 1270 r.p.m. The quick change gear equipment 
makes available any of 48 different screw threads or feeds. And the 
3/4" spindle bore facilitates the machining of bar or tube stock. A 
complete line of practical attachments greatly simplifies tooling for 
‘a wide variety of operations. Mail coupon for complete information 
tatalog No. 344-ZN, or see our local distributor. 


SOUTH BEND LATHE WORKS 


Since 1906 + 456 E. MADISON ST., SOUTH BEND 22, IND. 


oe ee 
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P 
of operation, and 
able performance. Pri 
Lo.b, factory, complete with 
1/3 kp. motor. 

Bench Medel 

Floor Model . 


$129.20 
$144.30 


